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PREFACE.

A comrecr and accurate knowledge of Arithmetic is one of the
most important elements of a liberal or practical education. The
public should, therefore, receive with indulgence every attempt that
may be made to jmprove this department of instruction.

The Elementary Treatise, which is here presented, is an enlarged,
and it is hoped, an improved edition of the Common School Arith-
metic, published in 1833. The suggestions of several experienced
teachers have been incorporated with the body of the work in its new
form, and, indeed, nothing has been omitted which it was thought
would give it value to those for whose use it is designed. It has been
the intention to render the whole subject as plain as it is capable of
being made, and at the same time, to treat it as concisely as possible.

The name, Compound Numbers, which has heretofore been given to
all numbers in which the kind of unit is expressed, has been changed
to that of Denominate Numbers. This change has not been made
with any ambitious spitit of innovation, but because it is deemed an

. .improvement. It is not easy to form'an idea of what is meant by the
. term, Compound Number, and especially so, when we find it applied
. to such numbers as 3 pounds, 3 dollars, 3 shillings, &c. Why is 3
" pounds a compound number any more than 31 If it be answered
/ that 3 pounds is composed or compounded of three single pounds, that
« .does not remove the difficulty, for 3 is also composed of three units 1.
Is it not then the better way to call the first a denominate number, and
+* the other a simple number, as is done in § 45.
= Mr. Hasler. in his Arithmetic, has called this class of numbers, Do-
nominate Fractiona.
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In the present edition, the questions referring to each section are ar
ranged directly after the section, which generally brings the question
and answer on the same page. This alteration will, no doubt, be
found convenient to teachers.

A Key has also been prepared, in which all the questions contained
in the Arithmetic are resolved, and in such a manner, that the par-
ticular methods of solution can be fully understood. Many examples,
not in the Anthmetic, have been imbodied in the Key, in order that
the pupils may be exercised in questions not found in the books before
them.

Since the publication of the last edition, a small introductory work
has been prepared, entitled, « First Lessons in Arithmetic :” in conse-
quence of which, the « Mental Arithmetic” which has heretofore
formed the intreduction, has been omitted.

Demonstrations of the rules for extracting the square and cube roots
have also been added, and the Author now indulges the hope that no
further changes will be found necessary. *

The opinion of teachers has been so unanimous in favor of numerous
examples as to induce the Author to add a Supplement, embracing
near six hundred practical questions. These examples are arranged
under heads corresponding with the order followed in the Arith-
metic. One of the agvantages resulting from this arrangement is,
that the pupils of a class may be kept together—the more proficient
being employed on the Supplement until the whole are ready to be
advanced.

In deference to the opinions and wishes of many distinguished
teachers, an edition of the Arithmetic has been prepared in which the
answers to the questions are omitted. The edition, however, in which
the answers are given to the alternate questions, is still published, and
experience will show which method will best advance the interests of
education,
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ARITHMETIC.

NUMERATION AND NOTATION.

§ 1 A single thing is called = = = One
One and one more are called - - Two,
Two and one more are called - - Three,

Three and one more are called - -  Four,

Four and one more are called - -  Five,
Five and one more are called - - Six,
Six and one more are called - - Seven,
Seven and one more are called - -  Eight,
Eight and one more are called - - Nine,
Nine and one more are called - - Ten,
&e. &c. &e. &c. &e.

Each word, one, two, three, four, five, six, &c., points
out how many things are spoken of. These words are
called NumBers. Hence, NUMBERS are the expressions
Jor several things of the same kind.

guestwm What is a single thing called? One and one? Two
and one? Three and one? Four and one? Five and one? Six
and one? Seven and one? &c. What are Numbers ?

§ . The unit of a number is one of the equal things
which the number expresses. Thus, if the number be
six apples, one apple is the umit; if it be five pounds of
tea, one pound of tea is the unit; if it be ten feet of
length, one foot is the unmit; if it be four hours of time,
one hour is the unit.

Q. What is the unit of a number ¥ What is the unit of the number

six apples 7 Of the number five pounds of tea? Of the number ten
feet? Of the number four hours ¢
21
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2 NUMERATION AND NOTATION.

§ 8. ARITHMETIC treats of numbers. Numbers are ex-
pressed by certain characters, called figures. There are
ten of these characters. They are

0 which is called a cipher, or Naught,

1 - - One,

2 - - - .- Two,
3 - - - = Three,
4 - - - - Four,
5 - - - = Five,
6 - - - - Six,

7 - - = - Seven,
8 - - - - Eight,
9 - - - - Nine.

Q. Of what does arithmetic treat? How are numbers expressed ¢
How many figures are there ? Name them.

§ 4. The character 0 is used to denote the absence of
a thing. As, if we wish to express by figures that there
are no apples in a basket, we write, the number of apples
in the basket is 0. The nine other figures are called.
significant figures, or Digits. .
1 expresses a single thing, or a unit of a number.

2 - two things of the same kind, or two units.
3 - three things - - or three units.
4 - four things - - - or four units.
b - five things - - or five units.
6 - six things - - or six units.

7 - seven things - - or seven units.
8 - eight things - - or eight units,
9 - nine things - - or nine units.

Q. What does 0 express? What are the nine other figures called ¢
How many things does 1 express? How many things does 2 express?
How many units in3?7 In4? In5?7 In6? In7¢ In8? In9?

§ 3. If we wish to express the number len, we. have
no separate character for it. We must combine the cha-
racters already known. This we do by writing 0 on the
right hand of the 1; thus, 10, which is read ten.

‘This 10 is equal to ten of the units expreseed by 1. It
. “s, however, but a single ten, and in this sense may be
regarded as a unit, the value of which is ten times grealer
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NUMERATION ‘AND NOTATION. 23

than the unit expressed by 1. It is called a unit of the
second order.

Q. Have we a separate character for ten? How do we express
ten? * ‘I'o how many units 1 is it equal? May we consider it a single
unit? Of what order ?

§ 6. When two figures are written by the side of each
other, the one on the right is called the place of units, the
other, the place of tens, or unils of the second order; and
each unit of the second order is equal lo ten units of the first
order.

When units simply are named, units of the first order
are always meant.

Two tens, or twenty, are written
Three tens, or thirty, =~ - - - 30
Four tens, or forty, - - - - 40
Five tens, or fifty, - - - - b0
Six tens, or sixty, - - - - 60
Seven tens, or seventy, - - =70
Eight tens, or eighty, - - - - 80
Niue tens, or ninety, - - - - 90

The intermediate numbers between 10 and 20, between
20 and 30, &c., may be readily expressed by considering
the tens and units of which they are composed. For ex-
ample, the number twelve is made up of one ten and two
units. It must therefore be written by setling 1 in the
place of tens, and 2 in the place of units; thus, - 12

Eighteen has 1 ten and 8 unite, and ie written = = 18

'
53
<

Twenty-five has 2 tens and 5 units, and is written - 25
Thirty-seven has 3 tens and 7 units, and is written - 37
Fifty-four has 5 tens and 4 units, and is written =« - 54
Eighty-nine has 8 tens and 9 units, and is. written - 89
Ninety-nine has 9 tens and 9 units, and is written - 99

Hence, any number greater than nine and less than one
hundred, may be expressed by two figures.

Q. When two ﬁ%ures are written by the side of each other, what is
the place on the right called? 'I'he place on the left? When units
simply are named, what uvnits are meant? How many units of the
second order in 202 In 30?7 In 40?7 In 507 In60? In70t In
807 Invo? Of what is the number 12 madeup? Also, 18, 25, 37,
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54, 89, 997 What numbers may be expressed by a single figure ?
What numbers may be expressed by two figures ?

§ 7. In order to express one hundred, or ten units of
the second order, we have to form a new combmanon.

It is done thus, - - - 100
by writing two ciphers on the right of 1. This number
is read, one hundred. Now this one hundred expresses
10 units of the second order, or one hundred units of the
first order. But the one hundred is but an individual hun-
dred, and in this light may be regarded as a unit of the
third order.

We can now express any number less than one thousand.

For example, in the number three hundred and seventy-
five, there are 3 hundreds, 7 tens, and 5 units We are,
therefore, to express 3 units of the 3d order, ;
7 units of the second order, and 5 of the 1st.

Hence, we write - - - - -
and we read from the right, units, tens,hundreds.

In the number eight hundred and ninety-nine, there
are 8 units of the 3d order, and 9 of the 2d, and
9 of the 1st. :

It is written - - - - - -
and read, units, tens, hundreds.

In the number four hundred and six, there are 4 umt.s
of the 3d order, 0 of the 2d, and 6 of the
1st.
© Itis written -~ - - - - - 406
and in a similar manner we may express, by three figures,
any number greater than nmety—nme and less than one
thousand.

eshuns
~3tens.
cwnits

ohuns
©tens.
©units.

huns.
tens.
units.

Q. How do you express one hundred? 'To how many units of the

2d order is it equal? ‘T'o how many of the 1st order? May it be
considered a single unit? Of what order is it? How many units of
the 3d order in 2007 In300? In4007 In500?7 In 6002 In 7007
In 8007 In 900? Of what is.the number 375 composed? The
number 4067 \What numbers may be expressed by three figures ?

§ 8. To express ten units of the 3d order, or one ‘thou-
sand, we form a new combination by writing three ciphers
on the right of 1; thus, - - - 1000
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Now, although this thouand expresses one thousand
units of the 1st order, it is, nevertheless, but one single
thousand, and may be regarded as a unit of the 4th order.

Proceeding in this way, we may place as many figures
in a row as we please. When so placed, we conclude:

1st. That the same figure has different values according
to the place which it occupies. .

2d. That counting from the right hand towards the left,
the first is the place of unils ; the second, the place of tens;
the third, the place of hundreds; the fourth, the place of
thousands ; &c.

3d. TVat ten units of the first place are equal to one unit
of the second place ; that ten unils of the second place are
equal to one unit of the third place ; that ten units of the
third place are equal to one unit of the fourth place ; and
s0 on, for places farther to the left,
Q. To what are ten units of the 3d order equal? How do you ex-
ress them ? May this be considered a single unit? Of what order ?
gdny any number of figures be written in a row? When so placed has
the same figures different values? On what does the value of the same
figure depend ? W hat is the first place on the right called? What is
the second called? What is the third called? What is the fourth
called?  'What are ten units of the first place equal to? What arc ten
units of the second place equal to? T'o what are ten units of the third
place equal. . ’

§ 9. Expressing or writing numbers by, figures, is called
Noration. Reading the order of their places, correctly,
when written, is called NUMERATION. '

pe .
Q. What is Notation? What is Numeration? Which way do
you numerate ?

1. Write three tens. Ans. 30.

2. Write one hundred and fifty, Ans.

3. Write twelve tens. Ans. 120.

4. Write 4 units of the first order, 5 of the 2d, 6 of the
3d, and 8 of the 4th. g Ans.

5. Write 9 units of the 5th order, none of the 4th, 8 of
the 3d, 7 of the 2d, and 6 of the 1st. JAns. 90876.

6. Write 1 unit of the 6th order, 5 of the 5th, 4 of the
4th, 9 of the 3d, 7 of the 2d, and none of the 1st.
Ans.
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NUMERATION TABLE.*
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) [ [ [ 6, 023
' ' ' ' 82, 301
' ' ' . 123, 087
‘ ' ' 7, 628, 735
' ' ' 43, 210, 460
' [ v 548, 721, 087
' . 6, 245 289, 421
. + 72, 549, 136, 822
. ., 894, 602, 043, 288
' 7, 641, 248, 907, 456
. 84, 912, 876, 410, 385
. 912, 761, 257, 827, 826

6, 407, 212, 936, 876, 541
57, 289, 678, 541, 297, 313
920, 323, 842, 768, 319, 675

The words at the head “of the numeration table, units,
. tens, hundreds, &c., are equally applicable to all numbers,
[ and must be committed to memory, after which, the pupil
L may read the Table.

* Note.—This Table is formed according to the French method of
numeration. 1'he English method gives six places to thousands, &ec.




NUMERATION AND ‘NOTATION n

To make the reading of figures easy, they are often
separated into penods of three figures each, counting from
the right hand.

EXAMPLES IN EXPRESSING NUMBERS BY FIGURES.

J. Write four in figures, Ans. 4.
2. Write four tens or forty. Ans.

3. Write four hundred. JAns. 400.
4. Write four thousand. Ans.

6. Write forty thousand Ans. 40,000.
6. Write four hundred thousand. Ans.

7. Write four millions, Ans. 4,000,000.

These examples show us very clearly that the same
significant figure will have different values according to
the place which it occupies.

8. Write seven. Write six units of the 2d order.
Write nine units of the 3d order. Write six units of the
4th order. Write eight units of the 2d order. Write
one unit of the third order. Write nine units of the 6th
order. Write two units of the 8th order.

9. Write six hundred and seventy-nine. JAns. 679.

10. Write six thousand and twenty-one.

11. Write two thousand and forty.

12. Write one hundred and five thousand and seven.

13. Write three billions.

14. Write ninety-five quadrillions.

15. Write one hundred and six trillions, four thousand
and two.

16. Write fifty-nine trillions, fifty-nine billions, fifty-
nine millions, fifty-nine thousands, fifty-nine hundreds,
and fifty-nine.

17. Write eleven thousand, eleven hundred and eleven.

18. Write nine billions and sixty-five.

19. Write three hundred and four trillions, one million,
three hundred and twenty-one thousand, nine hundred
and forty-one.

. § 10. There is yet another method of expressing num-
bers, called the Roman. In this method the numbers are
represented by letters. The letter 1 stands for one; V,
five; X, ten; L, filty; C, one hundred; D, five hundred, &c.
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ROMAN TABLE.

I « « « - One LX., - - - - Sixty
I, - - - - Two LXX, - - - Seventy
III. - - - 'Three LXXX. - - - Eighty
IV. - - - Four XC. - - - - Ninety
V. - - - Five C. - - - - Onehundred
VL - - . Six CC. - - - - Two hundred
VII. - - - Seven CCC. - - - Three hundred
VIIL. - - - Eight CCCC. - - - Four hundred
IX. - - - Nme D. - - - - Five hundred
X. -« « « Ten DC. - - . - S8ix hundred
XX, - - . Twenty DCC. - - - Seven hundred
XXX. - - Thirty DCCC. - - - Eight Hundred
XL. - - - Forty DCCCC. - - Nine hundred
L. - - - - Fifty M. - - < - One thousand.

v

ADDITION OF SIMPLE NUMBERS.

§ 11. John has three apples and Charles has-two; how
many apples have they between them.

Every boy will answer, five.

Here a single apple is the unit, and the number five
contains as many units as the two numbers three and two.
The operation by which this result is obtained is called
addition. Hence,

AppITION s the umiting together of several numbers, in
such a way, that all the units which they contain may be
expressed by a single number.

Such single number is called the sum or sum total of
the other numbers. Thus, 5 is the sum of the apples
possessed by John and Charles.

What is the sum of 2 and 4? of 3 and 5? of 6 and 3?
of4,3and 1?2 of 2,3 and 4? of 1, 2,3 and4? of 5and 7?2
How many units in 4 and 6? How many units in 9 and 4?

Q. What is addition? What is the single number called which

expresses all the units of the numbers added? What is the sum of 2
and 47 What is six called?

OF THE SIGNS.

§ 12. The sign +, is called plus, which signifies more.
When placed between two numbers it denotes that they
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are to be added together. Thus, 842 denotes that 8 and
2 are to be added together.

The sign =, is called the sign of equality. When
placed between two numbers it denotes that they are
equal to each other.

Thus, 83+2=5. When the numbers are small we
generally read them, by saying, 3 and 2 are 5.

Q. What is the sign of addition? What is it called? What does
it signify 2 When Flaced between two numbers what does it express ¢
Express the sign of equality. When placed between two numbers
what does it show? Give an example.

§ 13. Before adding large numbers the pupil should
be able to add, in his mind, any two of the ten figures.
Let him commit to memory the following table, which is
read, two and O are two; two and one are three; two
and two are four, &ec.

ADDITION TABLE,

240= 2 34+0= 3 440= 4 540= 5
24+1= 3 34+1= 4 44+1=5 5+1= 6
242= 4 342=5 412— 6 542= 7
24+3=5 34+3=6 443= 7 5+3= 8
24+4— 6 34+4= 7 44+4=8 544= 9
245=7 345= 8 44+5= 9 54+5=10
246= 8 34+6=9 446=10 54+6=11
247=9 3+4+7=10 447=11 547=12
2+48=10 348=11 448=12 54+8=13
249=11 349=12 4+9=13 54+9=14
6+0= 6 74+0= 7 840= 8 94+0= 9
6+1= 7 7+1=-8 8+1=9 941=10
6+2= 8 74+2= 9 84-2=10 942=11

6+3=9 74+3=10 84+3=11 9+3=12
64+4=10 7+4=11 84+4=12 94+4=13
64+5=11 7+5=12 8+4+5=13 945=14
6+6=12 7+6=13 846=14 9+6=15
6+7=13 7+7=14 847=15 94+7=16
6+8=14 74+8=15 84+8=16 94+8=17
6+9=15 7+9=16 84+9=17 949=18
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2+43= how many?
142+44= how many?
24345+41= how many?
6+4+742+4+3= how many?
14+6+474+2+4+3= how many?
14243+4+4+454+6474+8+49= how many?
. What is the sum of 3 and 3 tens? Ans.
. What is the sum of 8 tens and 9 ? Ans.  89.
. What is the sum of 4, 5,and 4 tens?  Ans.
. What is the sum of 1,2, 3,4,and 9 tens ? Ans. 100.
. Whatis the sum of 1, 2,3, 4, 5,and 6 tens ? Ans.
. What is the sum of 1,4, 9, and 5 tens? JAns. 64.
. What is the sum of 4, 8, 3, and 7 tens? Jns.
. What is the sum of 1, 2, 4, and one hundred.
. What is the sum of 1, 3, 4, and 4 units of the second ,
order.
10. What is the sum of 4 and 5, and 4 units of the
third order.
11. What is the sum of 6 and 2, and 5 units of the
third order.

12. James has 14 cents, and John gives him 21 : how
many will he then have ?

© WA DG LN~

14
Having written the numbers, as at the right 21-
of the page, draw a line beneath them. 35

The first number contains 1 ten and 4 units, the second
2 tens and 1 unit. We write the unifs under the units,
and the tens under the tens.

We then begin-at the right hand, and say 1 and 4 are 5,
which we set down below the line in the units’ place. We
then proceed to the next column, and add the tens, by
saying 2 and 1 are 3, which we write in the tens’ place.
Hence, the sum is 35: that is, James will have 35 cents.

13. John has 24 cents, and William 62: how many
have both of them?
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We write the numbers as before, and draw
a line beneath them. We then add the units
to the units, and the tens to the tens.

Y
62
86

14. A farmer has 160 sheep, 20 cows, and 16 head of

young cattle: How many has he in all ?
We write the numbers so that units shall

stand under units, tens under tens, and hun- 160
dreds under hundreds. By adding, we find 20
the sum of the units to be 6, the sum of the 16
tens 9, and the sum of the hundreds1: and 196
the entire sum 196. -
Add together the following numbers :
(1) (2) (3) (4)
328 304 891 3607
171 273 104 4082
499 7689
(5) (6) : (M)
30704 398463 7430673
471 92 401536 .. 2569326
77896

15. A farmer bought 25 cows, 4 horses, 70 hogs, and

200 sheep: How many did he buy in all ?

Ans.

16. What is the sum of 5 units, 6 tens,and 7 hundreds?

We set down the 5 units in the place of
units, the 6 tens in the place of tens, and the
7 hundreds in the place of hundreds. We
then add them up, and find the sum to be
765. We must observe in all cases, that
units fall under units, tengy under lens, &c.

hundreds.
tens.

=3
o units.

ik
=)
o
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17. What is the supp of 3 units, 8 tens, and 4 thou-

sands? . JAns. 4083,
18. What is the sum of 8 hundreds, 4 tens, 6 units,
and 6 thousands ? Ans. 68486.

19. What is the sum of 3 units, 5 units, 6 tens, 3 tens,

4 hundreds, 3 hundreds, 5 thousands, and 4 thousands ?
Ans. 9798.
20. If a top costs 8 cents, a knife 25 cents, a slate
pencil 1 cent, and a slate 12 cents, what does the whole
amount to? Ans. 44 cts.
21. John gives 30 cents for a bunch of quills, 18 cents
for an inkstand, 25 cents for a quire, of paper: what
did they all cost him ? Ans. 73 cts.

"Thus far, the amount of any one column, when added
up, has not exceeded 9; and therefore its sum could be
expressed by a single figure. But the sum of a single

. column will often exceed 9, and we will now show what
is to be done in that case.

22. Add together the numbers 894 and 637.

OPERATION.
Write the numbers thus - - - - - - 894
637
And draw a line beneath them - - - _—
Sum of the column of units - - - = 11
Sum of the column of tens - - - - - 12
Sum of the column of hundreds -~ - - 14

Sum total - - - 1531

In this example, the sum of the units is 11, which can-
not be expressed by a single figure. But 11 units are
equal to 1 ten and 1 unit; therefore, we set down 1 in
the place of units, and 1 in the place of tens. The sum
of the tens is 12. But 12 tens are equal to 1 hundred,
and 2 tens; so that 1 is set down in the hundred’s place,
and 2 in the ten’s place. The sum of the hundreds is 14.
The 14 hundreéds are equal to 1 thousand, and 4 hundreds;
8o that 4 is set down in the place of hundreds, and 1 in
the place of thousands. The sum of these numbers, 1531,
is the sum sought.
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The example may be done in anpther way, thus:
Having set down the numbers, as before, | opERATION.

we say, 7 and 4 are 11: we set down 1 in 894
the units place, and write the 1 ten under 6837
the 3 in the column of tens. We then say, 11

1to 3 is four,and 9 are 13. We set down 1531

the three in the tens place, and write the 1 —_—
hundred under the 6 in the column of hundreds. We
then add the 1, 6, and 8 together, for the hundreds, and
find the entire sum 1531, as before.

When the sum in any one of the columns exceeds 10,
or an exact number of tens, the excess must be written
‘"down, and a number equal to the number of tens, added
to the next left hand columnm.

This is called carrying to the next column. 'The num-
ber to be carried may be written under the column or
remembered and added in the mind. From these illus-
trations we deduce the following genéral

RULE,

§ 14. 1. Set down the numbers to be added, units under
units, tens under tens, hundreds under hundreds, &c., and
draw a line beneath them. .

11. Begin at the foot of the unit’s column, and add up the

Sigures j‘:{uﬂm column. If the sum can be expressed by a
single re, write it beneath the line, in the unil’s place.
But if it cannot, see how many tens and how many units it
contains. Write down the units in the unit’s place, and
carry as many to the bottom figure of the second column as
there were tens in the sum. Add up that column : set down
the sum and carry to the third column as before.

IIL. Add each column in the same way, and set down the
entire sum of the last column.

Q. How dt;‘fou set down the numbers for addition? Where do
you begin to add? If the sum of the first column can be expressed by
a single figure, what do youdo with it? \When it cannot what do you
write down? What do you then add to the next column? When you
add the tens to the next column, what is it called? What do you set
" down when you come to the last column ? :
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EXAMPLES.

1. What is the sum of the numbers 875, 6321 and 598.
In this example, the small figure placed | orERaTION.

under the 4, shows how many are to be 375
carried from the first column to the second, 6321
and the small figure under the 9, how many |° 598
are to be carried from the second column 7294
to the third. 11

In like manner, in the examples below, the small
figure under each column, shows how many are to be
carried to the next column at the left. Beginners had
better set down the numbers to be carried as in the

examples.
(2.) (3) (4)
96972 9841672 81325
3741 793139 6784
9299 888923 2130
110012 Sum 11523734 Sum 90239
—3221 —2a112 ~1110

PROOF OF ADDITION.

§ 185. Begin at the right hand figure of the upper line,
and add all the columns downwards, carrying from one
column to the other, as before. If the two results agree
the work is supposed right.

SECOND PROOF.

Draw a line under the upper number. Add the lower
numbers together, and then add their sum to the upper
number. If the last sum is the same as the sum total, first
found, the work may be regarded as right.

Q. What do the small figures under the columns denote? How do
ou prove addition by the first method? How do you prove addition
y tlfe second method ? .
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EXAMPLES.
(L) 2) (3)
34578 ) 22345 ) 234566 )
3750 67890 78901
87 8752 23456
328 340 78901
17 r 350 ¢ 23456 ¢
327 ‘ 78 78901
Sum 39087 Sum 99755J Sum 307071
4500 71410 2836157
Proof 39087 Proof 99755 Proof 307071
(4) (5) (6)
672981043 91278976 8416785413
67126459 7654301 6915123460
39412767 876120 31810213
7891234 723456 7367985
109126 31309 654321
84172 4871 378563
72120 . 978 2685
787676921 100570011 15371781930
7. Add 8635, 2194, 7421, 5063, 2196, and 1245 to-
gether. Ans.

8. Add 246034, 298745, 47321, 58653, 64218, 5376,
9821, and 340 together. Ans. 730528,
9. Add 27104, 32547, 10758, 6256, 704321, 730491,

2787316, and 2749104 together. JAns.
10. Add 1, 37, 29504, 6790312, 18757421, and 265
together. ) Ans. 25577540.
11. Add 562163, 21964, 56321, 18536, 4340, 279, and
83 together. Ans. .
12. Whatnis the sum of the following numbers: viz.,
Seventy-five; one thousand and ninety-five; six thousand
four hundred and thirty-five; two hundred and sixty-seven
thousand; one’thousand four hundred- and fifty-five;
i venty seven millions and eighteen; two hundred and
- se:ty millions and twenty-seven thousand.
. Jns. 297303078.

2
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wPPLICATIONS.

1. How many days are there in the twelve calendar
months? January has 31, February 28, March 31, April 30,
May 31, June 30, July 31, August 31, September 30, Octo-
ber 31, November 30, and December 31. Jns. 365 days.

2. A merchant on settling his accounts finds that he
owes A 60 dollars, B 150 dollars, C 240 dollars, and to D
100 dollars. How much does he owe in all ?

Ans.

3. What is the total weight of seven casks of merchan-
dise : viz. No. 1, weighing 960 pounds, No. 2, 725 pounds,
No. 3,830 pounds, No. 4,798 pounds, No. 5, 698 pounds,

No. 6, 569 pounds No. 7, 987 pounds?
' Ans. 5567 pounds.

4. A man borrowed a sum of money and paid in part
267 dollars, and afterwards paid the remainder 325 dollars:
How much did he borrow? Ans. dollars.

5. At the Custom House, on the first day of June, there
were entered 1800 yards of linen; on the 10th, 2500
yards; on the 25th, 600 yards; on the day following,
7500 yards; and on the three last days of the month, 1325,
yards each day: What was the whole amount entered
during the month ? Ans. yards

6. A farmer has his live stock distributed in the follows>
ing manner: in pasture No. 1, there are 5 horses, 14
cows, 8 oxen, and 6 colts; in pasturt No. 2, 3 horses, 4
colts, 6 cows, 20 calves, and 12 head of young cattle; in
pasture No. 4, 320 sheep, 16 calves, 2 colw, and 5 head
of young cattle. How much live stock had he of each
kind, and how many head had he altogether ?

JAns. 8 horses, 20 cows, 8 oxen, 12 colts, 36
calves, 17 head of young cattle, and 320
sheep, Total live stock, 421 head.

7. What is the interval of time between a transaction
which happened 125 years ago, and one' that will happen
267 years hence ? Ans. years.

8. An army consists of 4000 foot soldiers, 4006 cavalry
or horse, 3093 artillery-men, 1224 riflemen, 1400 pioneers
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and 200 miners: What is the whole number of men in
the army ? Ans. 13923.
9. The mail route from Albany to New-York is 144
miles, from New-York to Philadelphia 90 miles, from
Philadelphia to Baltimore 98 miles, and from Baltimore to
Washington City 38 miles: What is the distance from
Albany to Washington ? Ans. miles.
10. Suppose a man was born on the 1st of January,
1795: When will he be 85 years old? Ans. In 1880.
11. A man dying leaves his only daughter nine hundred
and ninety-nine dollars, and to each of three sons two
hundred dollars more than he left the daughter. What
was each son’s portion, and what the amount of the whole
estate ? Ans g Each son’s part dollars.
Whole estate dollars.

12. What was the whole number of inhabitants in the
United States in 1840 ; there being in Maine 501,793 ;
New Hampshire 284,574 ; Vermont 291,948 ; Massachu-
setts 737,699 ; Rhode Island 108,830 ; Connecticut 309,978;
New-York 2,428,921; New-Jersey 373,306; Pennsyl-
vania 1,724,033 ; Delaware 78,085 ; Maryland 469,232,
Virginia 1,239,797 ; North Carolina 753,419 ; South Caro-
lina 594,398 ; Georgia 691,392 ; Alabama 590,756 ; Mis-
sissippi 375,651 ; Louisiana 352,411 ; Tennessee 829,210 ;
Kentucky 779,828; Ohio 1,519,467; Indiana 685,866
Illinois 476,183 ; Missouri 383,702; Arkansas 97,574;
Michigan 212,267 ; Florida 54,477 ; Wisconsin Territory
30,945; Jowa Territory. 43,112; District of Columbia
43,712 ; Naval Service 6,100 ? Ans. 17,068,666.

SUBTRACTION OF SIMPLE NUMBERS.

§ 16. John has 6 apples and Cha-les has 4. How many
more apples has John than Charles ? Ans. 2

Two is called the differcnce between the number of
apples which John has, and the number of apples which
C'lalles has.

SvsTRACTION is finding the difference between two
8. LTS,
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The iarger of the two numbers is called the minuend, the
lesser is called the subtrahend, and their difference is called
the remainder.

Q. What is Subtraction? What is the larger number called ? What
8 the smaller number called? What is the difference called ?

§ 17. James has 8 pears and gives 5 to William: how
many has he left ? Ans. 3.

Q. Which number is the minuend ? Which the subtrakend ? Which
the remainder? -

§ 18. The sign —, is called minus, a term signifving
less. When placed between two numbers it denotes that
the one on the right is to be taken from the one on the left.

\

Thus, 6—4=2, denotes that 4 is to be taken from 6.
Here 6 is the minuend, 4 the subtrahend, and 2 the re-
mainder.

When the numbers are small, their difference is apparent,
and instead of saying, 6 minus 4 equals 2, we say, 4 from
6 leaves 2.

Q. What is the sign of subtraction? What is it called? What does

the term signify? When placed between two numbers what does it
denote? When the numbers are small how do you read them, as6—4 ?

§ 19. The following table should be committed to
memory, and read, two from two naught remains; two from
three, one remains, &e.

SUBTRACTION TABLE.

2—2=0 3—3=0 4—4=0 5—5=0
3—2=1 4—3=1 5—4=1 6—5=1
4—2=2 5—3=2 6—4=2 T—5=2
H—2=3 6—3=3 7T—4=3 8—5=3
6—2=4 7—3=4 8—4=4 9—5=4
7T—R=5 8--3=5 0—4=5 10—5=5
8—2=0 9—3=6 10—4=6 11—5=6
9—2=7 10—3=7 11—4=7 12—5=7
10—2=8 11—3=8 12—4=8 13—5=8
11—2=9 12—3=9 13—4=9 14—5=9
12—2=10 13—3=10 14—4=10 15—5=10
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6—6=0 7—7=0 8—8=0 9—9=0
7—6=1 8—7=1 9—8=1 10—9=1
8—6=2 9—7=2 10—8=2 11—9=2
9—6=3 10—7=3 11—8=3 12—9=3
10—6=4 11—=4 12—8=4 18—9=4
11—6=5 12—7=5 13—8=5 14—9=5
12—6=6 13—7=6 14—8=6 16—9=6
13—6=7 14—7=7 15—8=7 16—9=7
14—6=8 156—7=8 16—8=8 17—9=8
156—6=9 16—7=9 17—8=9 18—9=9
16—6=10 17—7=10 18—8=10 19—9=10
12—2=10 17—7= how many?

12—3= how many?
15—4= how many?
11—6= how many?
18—9= how many?
25—8=how many?

16—8= how many?
19—9= how many?
20—4= how many?
13—7= how many?
14—2= how many?

When the numbers are small, as in the above examples,
they may be subtracted in the mind, without writing them
down. When the numbers ate large, we write one num-
ber under the other, and then make the subtraction by

parts.

1. James has 27 apples, and gives 14 to John: how
many will he have left?

The 27 is made up of 7 units and 2
tens; and the 14, of 4 units and 1 ten.
If then we subtract the units from each

27 Minuend.
14 Subtrahend. .

other, 3. units will remain, and if we 13
subtract the tens also, one ten will remain. Hence, the
remainder is 13. X,

-

2. What are the remainders in the following examples.

. (1) (2) (8) (4)
Minuends, 874 972 999 8497
Subtrahends, 642 631 367 7487
Remainders, 232 _- - 1010-
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3. A farmer has 378 sheep, and sold 256 : how many
had he left?

We first write the number 378, and then 378
the 256 under it, so that units shall fall under 256
units, tens under tens, and hundreds under 123
hundreds. We then take 6 units from 8, 5 =
tens from 7 tens, and 2 hundreds from 3 hundreds, leaving
for the remainder 122.

4. A merchant has 578 dollars in cash, and pays 475
dollars for goods : how much has he left ?
JAns. 103 dollars.

6. What are the remainders in the following examples.

(1) (2) (3)
62843 278846 804862
51720 167504 170641
11123

6. What is the diflerence between 4 units and 1 ten.

We write the ten, and then place the 4 10
under the units’ place. Then we say, 4 from
ten leaves 6.

l ol

7. What is the difference between 2 tens and 6 units ?

20
Here we may say, 6 from 20 leaves 14. 6
14

8. What is the difference between 14 and 8 ?
Having written the 8 under the 14, so that 14
units shall stand under units, we see that 8 8
cannot be subtracted from 4, but we can say, o

8 from'14 leaves 6.

9. What is the difference between 3 tens and 7 units ?
What is the difference between 4 tens and 2 tens? What
is the difference between 5 tens and 1 ten?
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90
10. What is the difference between 9 tens 6
and 6 units? =
84
11. What is the difference between a unit 10
of the second order and a unit of the first 1
order? 9
. . . 100
12. What is the difference between a unit 10
of the third.order, and a unit of the second 50
order ? i
. . 400
13. What is the difference between four 30
units of the third order, and three tens ? 370
EXAMPLES.
1. From the number 869 subtract 327.
We begin at the right hand figure OPERATION.

of the lower line, and say, 7 from 9
leaves 2: set down the 2 under the
7. Proceeding to the next column,
‘we say, 2 from 6 leaves 4: set down
the 4, and then say, 3 from 8 leaves 5.

869 Minuend.
827 Subtrahend.

542 Remainder.
Thus, 542 is the

remainder, or true difference between the numbers.

2. From @54 subtract 472.

Beginning at the lower figure on the
right we say, 2 from 4 leaves 2: set
down the 2. At the next step we meet
a difficulty; for, we cannot subtract 7
from 5. We aveid this difficulty, thus.
Ten units in the second place are equal
to one unit of the third place § 8.
Therefore, if we add 10 to the 5 and
diminish 6 by 1 the value of the upper

OPERATION.
3 %

Ta2 Tag
288 38%
654 5154
472 4 72
182 1 8

N

line will not be changed. The numbers are so written at

the right.
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Now, instead of saying 7 from 5, we say, 7 from 15
leaves 8: set down the 8, and then say, 4 from 5 leaves 1.
The remainder is, therefore, 182.

Now, if instead of diminishing the 6 by 1, we had. in-
creased the 4 under it by 1, and subtracted 5 from 6, the
remainder would have been the same. Therefore,

When a figure of the subtrahend is greater than the one
directly over it, suppose 10 to be added to the upper figure.
Let the lower figure be then taken from the number thus
arising, and add 1 to the next figure of the subtrahend
before it is subtracted from the figure directly above it.
This is called borrowing 10.

Q. When a figure of the subtrahend is greater than the one of the
minuend directly above it, what do you do? What is this called ?

3. From 6354 subtract 4627. OPERATION.

In this example, we say, 7 from Sis8 Hogd
14 leaves 7: 1 carried to 2 is 3, | 2285 2558
3 from 5 leaves 2: 6 from 13 6354 513414
leaves 7: 1 carried to 4 is 6, 5 from 4627 4 62 7
6 leaves 1. The remainder, there- | 1727 1 72 7

fore, is 1727.
4. From 60204 subtract 32861.
In this example, we say, 1 from 4 | OPERATION.

leaves 3: 6 from 10 leaves 4: 1 carried 60204
to 8 is 9,9 from 12 leaves 3: 1 carried 32861
to 2 is 3,3 from 10 leaves 7: 1 carried 27343

to 3 is 4, 4 from 6 leaves 2.

From these examples, we may deduce the following
general :

RULE.

§ 20. 1. Set down the less number under the greater, so
that units shall fall under units, tens under tens, hundreds
under hundreds, &c., and draw a line beneath them.

Il. Then, beginning at the right hand, subtract each
JSigure from the one directly over it, and set down the re-
mainder.

NI But if the upper figure be the least, suppose it to be
gncreased by 10 : then make the subtraction, set down the
remainder, and carry 1 to the next figure of the subtrancnd.

—— e uR.
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) PROOF.

Add the remainder to the subtrahend. If their sum is
equal to the minuend the work may be regarded as right.

Q. How do you set down the numbers for subtraction? Where do
you begin to subtract? How do you subtract? How do you prove
subtraction ?

EXAMPLES.

, (1) (2) (3)
Minuends 8592678 67942139 219067803
Subtrahends 1078953 9756783 104202196
Remainders 75137256
Ptoofs, 8592678 67942139 219067803

(4)  (5)  (8) (1) (8)
10000 30000 67987 100000 87000

4 9999 40000 1 1009
Remainders, 9996 85991 -
9. From 2637804 take 237¢@82. Ans.
10. From 3762162 take 826541. Ans. 2935621.

11. From 78213609 take 27821890. JAns.
12. From thirty thousand and ninety-seven, take one
thousand six hundred and fifty-four. Ans. 28443.
13. From one hundred million two hundred and forty-
seven thousnpd, take one million four hundrfqd and nine.
ns.
14. Subtract one from one million. Ans.

APPLICATIONS.

1. Suppose John were born in eighteen hundred and
fifteen, and James in eighteen hundred and twenty-five :
what is the difference of their ages ? Ans. 10 years.

2. A man was born in 1785: what was his age in 1830 ?

Ans.  years.

3. Suppose 1 lend a man 1565 dollars, and he dies,
awing me 450 dollars: how much had he paid me?

o Ans. 1115 dollars.
%
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4. In five bags are different sums of money to the
amount in all of 1000 dollars. In the first there are 100
dollars; in the second, 314 dollars; in the third, 143
dollars ; and in the fourth, 209 dollars : how many dollars
does the fifth contain ? Ans. dollars.

5. America was discovered by Christopher Columbus in
the year 1492. What number of years has since elapsed ?

6. George Washington was born in the year 1732, and
died in 1799 : how old was he at the time of his death ?

Ans.  years.

7. The declaration of independence was published July
4th, 1776: how many years to July 4th, 1838?

Ans.  years.

8. By the census of 1840, it appeared, that the white
population of the United States was 14,189,108, and the
number of blacks 2,873,458 : how much did the white po~
pulation exceed the black ? JAns. 11,315,650,
" 9. In 1840 there were in the State of New York
2,428,921 inhabitants, and in the State of Pennsylvania
1,724,033 inhabitants: many more inhabitants were
there in New York than in Pennsylvania ? Ans.

10. The revolutionary war began in 1775 ; the late war
in 1812: what fime elapsed between their commence-
ments ? JAns.  years.

11. In 1840 there were in New York, (which is the
largest city in the United States,) 312,710 inhabitants, and
in Philadelphia, (the next largest city,) 258,037: how
many more inhabitants were there in New York, than in
. Philadelphia ? JAns. 54,673.

12. A man dies worth 1200 dollars; he leaves 504 to
his daughter, and the remainder to his son: what was the
son’s portion? Ans. dollars,

13. Suppose a gentleman has an income of 3090 dollars
a year, and pays for taxes 150 dollars, and expends besides
253 dollars : how much does he lay up ?

Ans. dollar

14. A merchant bought 500 barrels of flour for 350
dollars; he sold 250 barrels for 2000 dollars: how m:
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barrels remained on hand, and how much must he sell
them for, that he may lose notlung?
Ans. 250 barrels remained, and he
f must sell for 1500 dollars

APPLICATIONS IN ADDITION AND SUBTRACTION.

1. A merchant buys 19576 yards of cloth of one person,

o® 27580 yards of another, and 375 yards of a third : he sells

1050 yards to one customer, 6974 yards to another, and

| 10462 yards to a third: how many yards has he re-
maining ? Ans.

2. A person borrowed of his neighbour at one time

355 dollars, at another time 637 dollars, and 403 dollars

at another time: he then paid him 977 dollars. How

much did he owe him? Ans. 418,

3. I have a fortune of 2543 dollars to divide among my
four sons, James, John, Henry, and@®Charles. 1 give
James 504 dollars, John 600 dollars, and Henry 725:
how much remgjns for Charles ? Ans. dollars.

4. I have a yearly income of ten thousand dollars. I
pay 275 for rent, 220 dollars for fuel, 35 dollars to the
doctor, and 3675 dollars for all my other expenses: how
much have I left at the end of the year? Ans. 5795.

" 5. A man pays 300 dollars for 100 sheep, 95 dollars
for a pair of oxen, 60 dollars for a horse, and 125 dollars
for a chaise. He gives in return 100 bushels of wheat
worth 125 dollars, a cow worth 25 dollars, a colt worth 40
dollars, and pays the rest in cash: what amount of money .
does he pay ? Ans. dollars.

MULTIPLICATION OF SIMPLE NUMBERS.

. * @1. If Charles gives 2 cents apiece for two oranges :
B - much do they cost him ? Ans. 4 cents.
o " Charles gives 2 cents apiece for 3 oranges: how
; h do they cost him ? : Ans.  cents.
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If he gives 2 cents apiece for 4 oranges: how much

“do they cost him ? ' Ans. 8 cents.

If he give 2 cents apiece for 6 oranges: how much do
they cost him? JAns. 10 cents.

The cost in each case, may be obtained by adding the
price of the separate oranges; thus,

2+42=4 cents, the cost of 2 oranges,

2+4242=6 cents, the cost of 3 oranges,

2+42+4242=8 cents, the cost of 4 oranges,
2+42+42+42+42=10 cents, the cost of 5 oranges.

In the first case 2 is repeated two times, in the second
case it is repeated three times, in the third, four times, and
in the fourth it is repeated five times; and in a similar
manner any number may be repeated as often as we
please by adding "t continually to itself.

MuLTIPLICATION is a short method of repeating one
number as many times as there are units in another.

The number to be repeated is called the multiplicand.

The number denoting how many times the multiplicand
is to be repeated, is called the multiplier.

The number arising from repeating the muliplicand as
many times as there are units in the multiplier, is called
the product. ’

The multiplicand and multiplier are called faetors, or
producers of the product.

The sign x, placed between two numbers, denotes that
they are to be multiplied together. It is called, the sign
of multiplication.

. What is multiplication? What is the number called which is to
be repeated ? What does the muliiplier denote ? What is the product ?
In the case of the two oranges, which is the multiplicand? Which is
the multiplier 2 Which is the product ? Inthe case of three oranges,
which is the multiplicand, whiclf the multiplier, and which the product %
What are the multiplicand and multiplier called ? How do you denot -
that two numbers are to be multiplied together? What is -the sjg:.
called.
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MULTIPLICATION TABLE.

1times O0is O] 4 times Oare O] 7 times Oare O
l1times 1is 1] 4times lare 4| 7times lare 7
1times 2 is 2| 4 times 2 are 8| 7 times 2are 14
1times 3 is 3| 4 times 3 are 12| 7 times 3 are 21
1times 4is 4| 4 times 4 are 16| 7 times 4 are 28
1times 5 is 5| 4 times 5 are 20| 7 times 5 are 35
1times 6 is 6] 4 times G are 24| 7 times 6 are 42
1times 7 is 7| 4 times '7 are 28| 7 times 7 are 49
1 times 8 is 8| 4 times 8 are 32| 7 times 8 are 56
1times 9 is 9| 4 times 9 are 36| 7 times 9 are 63
1 times 10 is 10| 4 times 10 are 40| 7 times 10 are 70
1 times 11 is 11| 4 times 11 are 44| 7 times 11 are 37
1 times 12 is 12| 4 times 12 are 48| 7 times 12 are 84
2 times O are 0| 5 times 0 are Of 8 times QOare O
2 times 1 are 2|/ Htimes lare 5| 8times 1are 8
2 times 2 are 4| 5 times 2 are 10| 8 times 2 are 16
2 times 3 are 6| 5 times 8 are 15| 8 times 3 are 24
2 times 4 are 8| 5 times 4 are 20| 8 times 4 are 32
2 times 5 are ¢0| 5 times 5 are 25| 8 times 5 are 40
2 times 6 are 12| 5 times 6 are 30| 8 times 6 are 48
2 times 7 are 14| 5 times 7 are 35| 8 times 7 are 56
2 times 8 are 18| 5 times 8 are 40| 8 times 8 are 64
2 times 9 are }8| 5 times 9 are 45| 8 times 9 are 72
2 times 10 are 20| 5 times 10 are 50| 8 times 10 are 80
2 times 11 are 22| 5 times 11 are 55/ 8 times 11 are 88
2 times 12 are 24| 5 times 12 are 60; 8 times 12 are 96
3 times O are 0| 6 times Oarec O 9 times Oare O
3times 1 are 3| 6times 1are 6| 9times lare 9
3 times 2 are 6| 6 times 2 are 12| 9 times 2 are 18
3times 3 are 9! 6times 3 are 18] 9 times 3 are 27
3 times 4 arc 12| 6 times 4 are 24| 9 times 4 are 36
3 times 5 are 15| 6 times 5 are 30| 9 times 5 arec 45
3 times O are 18] G times 6 are 36| 9 times 6 ard 54
3 times 7 are 21| 6 times 7 are 42| 9 times 7 are 638
3 times 8 are 24| G times 8 are 48! O times 8 are 72
3 times. 9 are 27| 6 times 9 are 54| 9 times 9 are 81
? iy 10 are 30! @ times 10 are GO| 9 times 10 are 90
3 ti:ox 11 are 33| 6 times 11 are 66| 9 times 11 are 99
3 times 12 are 36| ¢ times 12 are 72| 9 times 12 are 108
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10 times Oare O|11times Oare O|l12times Oare O
10 times lare 10{11times lare 11{12times 1 are 12

‘10 times 2are 20{11times 2are 22{12times 2 are 24

10 times 3are 30[11 times 3are 33|12 times 3 are 36
10 times 4are 40(11times 4 are 44|12 times 4 are 48
10 times 5are 50|11times 5are 55/12 times 5 are 60
10times 6are 60|11times 6are 66|12 times 6 are 72
10 times 7are 70(11times 7 are 77|12 times 7 are 84
10 times Bare 80|11times 8are 88|12 times 8 are 96
10times 9are 90(11times 9are 99{12 times 9 are 108
10 times 10 are 100(11 times 10 are 110{12 times 10 are 120
10 times 11 are 110{11 times 11 are 121{12 times 11 are 132
10 times 12 are 120(11 times 12 are 132|12 times 12 are 144

QUESTIONS SHOWING THE USE OF THE TABLE.

9% 8= how many? 7% 8= how many?
1x2x 3= how many? 1x6xX 9= how many?
1x4X 5= how many? 1X9X12= how many?
2xX6X 5= how many? 5x2x1l1= how many?
3x4X 9= how many? 7X1x12%= how many ?
4%x3x11= how many? 9%x1xX 9= how many?
5X2%X 9= how many? 11Xx1X 7= how many?
6x2x 5= how many? 12X1X 5= how many?

1. What is the cost of 7 pounds of butter at 12 cents
a pound ? :

2. What is the cost of 12 pounds of tea at 8 shillings
a pound ?

3. What is the cost of 12 pounds of coffee at 9 cents
a pound ?

4. What is the cost of a 11 yards of cloth at 6 dollars
a vard?

{- What is the cost of 9 books at 11 cents each ?

6. What is the cost of 12 pencils at 8 cents apiece ?

7. What is the cost of 10 pair of shoes at 2 dollars a
pair? .

8.. What is the cost of 12 pair of stockings at 3 shillings
a pair ?
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9. What is the cost of 11 hens at 12 cents apiece ?

10. What is the cost of 12 inkstands at 12 cents
apiece?

11. What is the cost of 9 pairs of shoes at 10 shillings
a pair? '

12. What is the cost of 9 chairs at 6 dollars apiece ?
13. What is the cost of 7 yards of cloth at 8 dollarsa
yard ? ‘ :

14. What is the cost of 9 handkerchiefs at 7 shillings
apiece ?

15. How many dollars must I pay for 9 yards of cloth
at 8 dollars a yard ?

16. If 5 bushels of wheat make one barrel of flour,
how many bushels will it take to make 8 barrels ?

17. There are nine rows of apple trees in a field, and
11 apple trees in each row : how many apple trees are
there in the field.

18. If 1 can earn 5 dollars in one month, how much
can I earn in 3onths? Im4? In5? In9? In11?
In12? '

19. If a father gathers 12 bushels of corn in a day, and
his son 8, how much would each gather in 3 days? In
5? In7? In9? In10? In12°?

20. A man hires a horse and sleigh; he pays 12 cents
a mile for the horse, and 7 cents for the sleigh: after
riding 12 miles how much must he pay for them both ?

21. If a man eats 11 ounces of bread in a day, and
his wife 9, how much will each eat in 11 days? IHow
much will they both eat in that time ?

22. Jane bought 12 yards of riband at 8 cents a yard,
and Mary 11 yards at 7 cents a yard: how much did
each pay, and how much was paid by both of them?

23. A merchant bought 7 pieces of cloth, each contain-
ing 12 yards; and 9 other pieces, each containing 11 yards:

how many yards in each lot, and how many yards in
all 2.

L\ -
S
. «
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24. What is the product of 3 tens multiplied by 5?
Of 6 tens multiplied by 2?

25. What is the product of one unit of the third order

- multiplied by 2? By 3? By 4?

6. A man buys 12 sheep at 3 dollars a piece, and sells
them at 2 dollars apiece : how much does he lose ?

27. A merchant bought 8 packages of penknives, each
package containing 12 knives; 9 other packages, each con-
taining 11 knives, and 7 other packages, each containing
5 knives: how many knives in each package, and how
many in all of them ?

EXAMPLES.

1. Let it be required to multiply 4 by 2. Here 4 is the
multiplicand and 2 is .the multiplier, and it is required to
find the product, which is the number arising from repeat-
ing 4 two times. :

OPERATION.

The product of 4 by 2 is found
by multiplication or by adding two

4
4’s together. 4

Multiplicand.
ultiplier

z2=§ Product.

S
X

2. Let it be required to multiply 4 by 3, and also to
multiply 5 by 3.

OPERATION. OPERATION.
3 3
35 [+ 3 3 (s
= 7 4 = = b
4X3=4 4 5X3=4 5
12 Product. 15 Product.

From these examples we see, that the product of 4 mul-
tiplied by 3 is 12, the number which arises from adding
three 4’s together; and that the product of 5 by 3 is equal to
15, the number which arises from adding three 5’s together.
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We see from the above examples, that any product may
be found by setting down the multiplicand as many times
as there are units in the multiplier, and adding all the num-
bers together. _
MuLTiPLICATION i8 therefore a short method of addition.

Q. How may any product be found? What may multiplication be
considered ?

§ 22. In the example in which OPERATION.
5 was multiplied by 3, the pro- 5.
duct was 15. Now, had we mul- A

1 11
still have been 15. For, place as 1111
many ones in each horizontal row 11 1
as there are units in the multipli-
cand, and make as many rows as there are units in the -
multiplier : the product will then be equal to the whole
number of ones: viz;,, 15. But if we consider the num-
ber of ones (3) in a vertical row to be the multiplicand,
and the number of vertical rows (5) the multiplier, the
product will still be the whole number of ones: viz., 15.
Hence,
Either of the factors may be used as the multiplier with-
out altering the product. For example,

3x7=7%x3=21: also, 6X3=3X6=18.
9IxX5=5xX9=45: also, 8XB8=6x8=48.
and, 8X7=7X8=56: also, 5X7=7Xx56=35.

Q. Is the product of two numbers altered by changing the multipli-
cand into the multiplier, and the multiplier into the multiplicand? Is
7 multiplied by 8 the same as 8 multiplied by 77

3. Multiply 236 by 4.

First set down the 236, then place | oPErATION.
the 4 under the unit’s place 6,and draw | 236
a line beneath it. Then multiply the 4
6 by 4: the product is 24 units; set | ~94 units.
them down. Next multiply the 3 tens 12 tens.
by 4 . the product is 12 tens; set down | 8  hundreds.
the 2 under the tens of the 24, leaving 911
the 1 o the left, which is the place of | —

bk et et

tiplied 3 by 5, the product would g 1
3
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hundreds.

which being hundreds, is set down ‘under the 1.

MULTIPLICATION OF SIMPLE NUMBERS.

Next multiply the 2 by 4: the product is 8,

The

sum of these numbers, 944, is the entire product.

The product can also be found, thus:
say 4 times 6 are 24 : set down the 4, and
then say, 4 times 3 are 12 and 2 to carry
are 14: set down the 4, and then say, 4
times 2 are 8 and 1 to carry are 9. Set

down the 95 and the product is 944 as before.

4. Multiply 627 by 84.

Multiply by the 4 units, as in the last
example. Then multiply by the 8 tens.
The first product 56, is 56 tens; the 6,
therefore, must be set down under the 0,
which is the place of tens, and the 5 car-
ried to the product of the 2 by 8. Then
multiply the 6 by 8, carrying the 2 from
the last product, and set down the result 50.
the numbers 52668, is the required product.

5. Multiply 506 by 302.
In this example, we say, 2 times 6 are
2: then set down the 2, and say, 2 times"
0 are 0 and 1 to carry make 1. Set down
the 1, and say, 2 times 5 are 10: set down
the 10. Then beginning with the 0, we
say, 0 times 6 is 0: set down the 0. Then
say, 0 times 0 is 0; set down the 0, and
then say, 0 times 5 is 0. Then multiply
by the

OPERATION.
236
4

944

OPERATION,

The sum of

OPERATION.
506
302

1012
000
1518

152812

3 hundreds and set down the first figure 8 in the

place of hundreds, and place the other figures to the left.

Wien an 0 appears in the multiplier, we need not mul-

tiply by it, since each of the products is 0;

but when we

multiply by the next figure to the left, we must observe to set
the first figure of the product directly under its multiplier.

Thus, we have placed 8 directly under the multiplier 3.

Q. When an 0 is found in the muliiplier need you multiply by it?
When you multiply by the next figure to the left, where do you place

the first figure of the product?
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CASE 1.
§23. When the multiplier does not exceed 12.

RULE.

1. Set down the multiplicand and under it set the multi-
plier, so that units shall fall under units, and draw a line
beneath.

1I. Multiply every figure of ine multiplicand by the mul-
tiplier, setting down and carrying as in addition.

EXAMPLES.
(1) (2) (3) ()
867901 278904 678741 3021945
1 2 3 4
867901 . 12087780
(5.) (6.) (7.) (8.)

28432 82798 6789 49604
8 9 11 12
227456 595248

Q. When the multiplier does not exceed 12, how do you set it
down? 'How do you multiply by it ?

CASE 1L

§ 24. When the multiplier exceeds 12.

: RULE.

I. Set down the multiplier under the multiplicand, so that
units shall fall under units, tens under tens, &c., and draw
a line beneath.

II. Begin with the right hand figure, and multiply all the
figures of the multiplicand by each figure of the multiplier,
and when any of the products exceeds 9, set down and carry
to the next product as in addition ; observing to wrile the
Jfirst figure of each product directly under its multiplier.

I1I. Add up the several products and their sum will be
the product sought.

Note. There are three numbers in every multiplication.
First, the multiplicand : second, the multiplier: and third,
the product.
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PROOF OF MULTIPLICATION.

Write the multiplicand in the place of the multiplier,
and find the product as before : if the two products are the
same, the work is supposed right.

Q. When the multiplier exceeds 12, how do you set it down? How
do you multiply by it? How do you add up? How many numbers

are there in every multiplication? Name them? How do you prove
multiplication ? :

EXAMPLES.
1. Multiply 365 by 84: algo, 37864 by 209.
STy @) @) (4)
Multiplicand 365 37864 34293 47042
Multiplier 84 209 74 91
1460
2920
Product. 30660 4280822
(5) (8. (1) (8)

46834 679084 1098731 8971432
406 126 1987 10471
19014604 . 93939864472
9. Multiply 12345678 by 32. Ans. 395061696.

10. Multiply 9378964 by 42. Ans.
11. Multiply 1345894 by 49. dns. 65948808,

12. Multiply 576784 by 64. Ans.
13. Multiply 596875 by 144. Ans.  85950000.

14. Multiply 46123101 by 72. Ans.
15. Multiply 61835720 by 132. JAns. 8162315040.

16. Multiply 718328 by 96. Ans.

17. Multiply 7128368 by 1440.  ./ns. 10264849920,
18. Multiply 6795634 by 918546.
Ans. 6242102428164

19. Multiply 86972 by 1208. Ans.
20. Multiply 1055054 by 570. Ans. 601380780.
21. Multiply 538362 by 9258. Ans.
22. Multiply 50406 by 8050. Ans. 405768300,
23. Multiply 523972 by 15276. Ans.

24. Multiply 760184 by 16150.  .Ans. 12276971600.
25. Multiply 1055070 by 31456. .Ans. 33188281920,




MULTIPLICATION OF SIMPLE NUMBERS. 49

CASE III.

§ 25. When the multiplier is 1 and any number of
ciphers after it, as 10, 100, 1000, &c.

Placing a cipher on the right of a number changes the
units place into tens, the tens into hundreds, the hundreds
into thousands, &c., and therefore increases the number ten
times.

Thus, 5 is increased ten times by making it 50. So
the addition of two ciphers increases a number one hun-
dred times; the addition of three ciphers, a thousand
times, &ec.

Thus, 6 is increased a hundred times by making it 600, ,
and 5 is increased a thousangd times, by making it 5000.

Hence, we have the following

RULE,

Place on the right of the multiplicand as many ciphers as
there are in the multiplier, and the number so formed will
be the required product.

Q. If you place one cipher on the right of a number, what effect has
it on its value? If you place two, what effect has it? If iy"ou place
three? And for any number of ciphers, how much will each increase
it? How do you multlply by 10, 100, 1000, &c.?

EXAMPLES. '
1. Multiply 254 by 10. Ans. 2540.
2. Multiply 648 by 100. Ans.
3. Multiply 7987 by 1000. Ans. 7987000.
4. Multiply 9840 by 10000. Ans.
5. Multiply 3750 by 100. Ans. 375000,
CASE IV.

§ 26. When there are ciphers on the right hand of one
or both of the factors.

RULE,
Neglect the ciphers and multiply the significant figures:

then place as many ciphers to the right hand of the product,
as there are in both of the factors.

&. When there are cipners on the right hand of both the factors,
how do you multiply ?
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2. There are 20 pleces of cloth each containing 37 yards;
and 49 other pieces, each containing 75 yards: how many
yards of cloth are there in all the pieces ?

Ans. 4415 yards.

3. There are 24 hours in a day, and 7 days in a week :
how many hours in a week? Ans. hours.

4. A merchant buys a piece of cloth containing 97 yards,
at 3 dollars a yard: what does the piece cost him?

Ans. dollars.

5. A farmer bought a farm ¢ontaining 10 fields; three of
the fields contained 9 acres each; three other of the fields
12 acres each ; and the remaining 4 fields, each 15 acres:
how many acres were there in the farm, and how much did
the whole cost at 18 dollars an acre ?

A g The farm contained 123 acres.
1t cost 2214 dollars.

6. A merchant bought 49 hogsheads of molasses, each
containing 63 gallons: how many gallons of molasses were

there in the parcel ? Ans. gallons.
7. Suppose a man were to travel 32 miles a day : how
far would he travel in 365 days? Ans. 11680 miles.

8. Ina certain city, there are 3751 houses. If each house
on an average contains 5 persons, how many inhabitants
are there in the town? JAns. inhabitants.

9. When a person sells goods he generally gives with
them a bill, showing the amount charged for them, and
acknowledgmg the receipt of the money paid; such bills
are usually called Bills of Parcels.

BILLS OF PARCELS.

New-York, Oct. 1, 1838.
James Johnson Bought of W. Smith.
4 Chests of tea, of 45 pounds each, at 1 doll. a pound.
3 Firkins of butter at 17 dolls. per firkin -
4 Boxes of raisins at 3 dolls. per box -
36 Bags of coffee at 16 dolls..each - -
14 Hogsheads of molasses at 28 dolls. each.

Amount 1211 dollars.

Received the amount in full,
W. Smith.
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Hartford, Nov. 1, 1837.

James Hughes

67 Cheeses at 2 dolls. each - - - -

Bought of W. Jones.
27 Bags of coffee at 14 dolls. per bag -
18 Chests of tea at 25 dolls. per chest -
75 Barrels of shad at 9 dolls. per barrel -
87 Barrels of mackerel at 8 dolls. per barrel -

69 Hogsheads of molasses at 29 dolls. per hogshead
Amount 4044 dollars.

Received the amount in full, for W. Jones,

per James Cross.

DIVISION OF SIMPLE NUMBERS.
§ 28. Charles has 12 apples, and wishes to divide

them equally between his four brothers.

He gives one to each, which takes 4.
Subtracting 4 from 12, 8 remains. He
then gives another to each, which takes
4 more. Subtracting this 4 from 8 leaves
4. He then gives one more to each,
which takes all his apples, and leaves
nothing. He has then divided them
equally, and found that 12 contains 4, three
times, for he has three times subtracted 4
from 12.

OPERATION.
12
4

_8 1st remain.

4

4 2d remain.

4

0 3d remain.

Suppose he had 28 apples and wished to divide them

equally among 8 boys.

Giving each one, would take 8 and
leave 20. Giving each one, a second
time, would take 8 and leave 12. Giving
each one, a third time, would take 8 and
leave 4. Hence, 8 is contained three
times in 28, and there are 4 over.

By continued subtraction we can al-
ways find how many times one number is
contained in another, and also, what is

OPERATION.

28
8

20 1st remain.
8

12 2d remain.
8

"4 3d remain.

"eft when it is not contained an exact number of times.



54 " DIVISION OF SIMPLE NUMBERS.

We can arrive at the same result by a shorter method,
called Division.

Division teaches the manner of finding how many times
a less number is contained in a greater. It is a short
method of subtraction.

The less number is called the divisor.

“The greater number is called the dividend.

The number expressing how many times the dividend
contains the divisor, is called the quotient.

If there is & mumber left, it is. called the remainder,
which is always less than the divisor. ‘ .

There are three signs used to denote division. They
are the following.

18-:-4 expresses that 18 is to be divided by 4.
8 expresses that 18 is to be divided by 4.
4) 18 expresses that 18 is to be divided by 4.

When the last sign is used, a curved line is also drawn
on the right of the dividend to separate it from the quotient,
which is generally set down on the right. .

Q. When Charles divides 12 agples equally, among his four brothers,
how many does he give to each? How many times does 12 contain
4t In dividing 28 apples equally among 8 boys, how many does each
receive? How many remain? Which number is the dividend?
Which the divisor? Which the quotient? Which the remainder ¢
‘What does division teach? What is the less number called? What
is the ter called? What is the answer called? 'Whatis the num-
ber called which is left? Is this number greater or less than the divisor ¢
How many signs are there in division ?  Make them ?

§ 9. Let the following table be committed to memory.
It is read 2 in 2, 1 time; 2 in 4, 2 times, &c.

DIVISION TABLE.

2in 21 time |3in 31 time |4in 4 1 time
3in 42 times { 83in 6 2 times | 4 in 8 2 times
2in 63 times | 3in 9 3 times | 4 in 12 3 times
2in 8 4 times:| 3 in 12 4 times | 4 in 16 4 times
2in 10 5 times | 3 in 15 5 times | 4 in 20 5§ times
2in 12 6 times | 8 in 18 6 times | 4 in 24 6 times
2in 14 7 times | 3 in 21 7 times | 4 in 28 7 times
2in 16 8 times | 3 in 24 8 times | 4 in 32 8 times
2in 18 9 times | 3 in 27 9 times | 4 in 36 9 times

s
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S5in 5 1 time |
5 in 10 2 times
5 in 15 3 times
6 in 20 4 times
5 in 25 5 times
5 in 30 6 times
5 in 385 7 times
5 in 40 8 times
5 in 45 9 times

6in 6 1 time
6 in 12 2 times
6 in 18 8 times
6 in 24 4 times
6 in 30 6 times
6 in 36 6 times
6 in 42 7 times

in 8 1time | 1l in 11 1 time
in 16 2 times| 11 in 22 2 times
in 24 3 times| 11 in 33 3 times
in 82 4 times| 11 in 44 4 times
in 40°5 times | 11 in 55 5 times
in 48 6 times| 11 in 66 6 times
in 56 7 times| 11 in 77 7 times
in 64 8 times| 11 in. 88 8 times
in 72 9 times| 11 in 99 9 times

in 9 1 ame 12 in 12 1 time
in 18 2 times| 12 in 24 2 liqes
in 27 3 times| 12 in 36 3 times
in 36 4 times| 12 in 48 4 times
in 45 5 times | 12 in 60 5 times
in 54 G times| 12 in 72 6 times
in 63 7 times | 12 in 84 7 times
6 in 48 8 times in 72 8 times | 12 in 96 8 times
6 in 54 9 times in 81 9 times| 12 in 108 9 times

7in 7 1time |10 in 10 1 time 25+ 5 or ¥

D OWP L O©O® | o a oaawawo

I

7 in 14 2 times | 10 in 20 2 times - _
7 in 21 3 times | 10 in 30 3 times | S0+ D T ¥ =
7 in 28 4 times | 10 in 40 4 times| 72+ 8 or ¥ =
7 in 35 5 times | 10 in 50 5 times | 54 9 or 3t =
7 in 42 6 times | 10 in 60 6 times 60— 5 or 0 =
7 in 49 7 times | 10 in 70 7 times o

7 in 56 8 times | 10 in 80 8 times | 9612 or 13 =
7 in 63 9 times | 10 in 90 9 times | 10812 or 1=

QUESTIONS.

1. If 12 apples be equally divided between 4 boys,
how many will each have? How many times is 4 con-
tained in 12?

2. If 24 peaches be equally divided between 8 boys,
how many will each have? How many times is 6 con-
tained in 24 ?

3. A man has 32 miles to walk, and can travel 4 miles
an hour, how many hours will it take him ?

4. A farmer receives 28 dollars for 7 sheep : how much
was that apiece ?
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5. How many lead pencils could you buy for 4% cents,
if they cost 6 cents apiece ?

6. How many oranges could you buy for 72 cents, if
they cost 6 cents apiece ?

7. A trader wishes to pack 64 hats in boxes, and can
put but 8 hats in a box: how many boxes does he
want?

8. If a man could build 7 rods of fence in a day, how
long will it take him to build 77 rods?

9. If a man pays 56 dollars for seven yards of cloth,
how much is that a yard ?

10. Twelve men receive 108 dollars for doing a piece
of work : how much does each one receive ?

11. A merchant has 144 dollars with.which he is going
to buy cloth at 12 dollars a yard: how many yards can
he purchase ?

12. James is to learn forty-two werses of Scripture in
a week : how much must he learn each day ?

13. Four men bought a pair of oxen for one hundred
dollars, and sold them again for eighty-four dollars : how
much did each one lose?

14. A man has 96 pounds of butter, and wishes to put
12 pounds in a box: how many boxes does he want?

15. James goes to school for 12 weeks, and receives
132 credit marks : how many does he get each week ?

16. How many times is 4 contained in 50, and how

. many over ?
17. How many times is 8 contained in 100, and how

over ?
n‘ How many times is 11 contained in 60, and how
many over ?
19. How many times is 9 contained in 86, and how
many over?
20. How many times is 7 contained in 79, and how
many over ?
21. How many times is 5 contained in 59, and how
many over ?
22. A mother wishes to distribute 30 apples among 8

children: how many will each have, and how many will ,

be lefi?

- —
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23. How many times 4 in 23, and how meny oves?
In27? In40? In46? In35? In39?

24. How many times is 6 contained in 70, and how
many over?> In65? In 612

25. How many times 7 in 43, and how many over?

26. How many times 9 in 50, and how many over ?
In 54 how many times? In 80 how many times, and
what over? In86? In94?

27. How many times 8 in 57, and how many over?
Ip65? In87¢ In100?

28. How many times 11 in 54, and how many over?
In67? I85? In97? In62? Inb59?

29. How many times 12 in 100, and how many over ?
In120? In87? Jon77? In66? In130?

30. A man paid thirty-six dollars for twelve sheep, and
fifteen dollars apiece for two cows: how much more did
he pay apiece for the cows than the sheep ? .

31. A drover has eight calves for which he paid forty
dollars, and nine sheep for which he paid twenty-seven
dollars : how much more did he pay apiece for the calves
than for the sheep ?

EXAMPLES.

1. Divide 86 by 2.
Place the divisor on the left of the divi- OPERATION.

dend, draw a curved line between them, g
and a straight line under the dividend. 'g' 3

Now, there are 8 tens and 6 units tobe | g
divided by 2. We say, 2 in 8, 4 times, 5)8%

which being 4 tens we write the 4 under .
the tens. We then say, 2 in 6, 3 times, 43 quotient.
which are three units, and must be written under the 6.
The quotient therefore, is 4 tens and 3 units, or 43.

Q. When you divide 8 tens bK 2, is the quotient tens or units ¢
Whea 6 units are divided by 2. what is the quotient?
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%, Divide 729 by 3.
In this example there are 7 hundreds 2 | opeRraTION..
- tens, and 9 units, all to be divided by 3. 3)729
ow, we say 3 in 7, 2 times and 1 over. 943
Set down the 2, which is hundreds, under S

the.7. But of the 7 hundreds thete is 1 hundred or 190
tens not yet divided. We put the 10 tens with the 2 tens,
making 12 tens, and then say, 3 in 12, 4 times, and write
the 4 in the quotient, in the ten’s place; then say 3 in 9,
3 times. The quotient therefore, is 243.

Q. When the 7 hundreds are divided by 3, of what denomiration is
the quotient? To how man! tens is the undivided hundred equal?

When the 12 tens are divided by 3, what is the quotient? When the
9 units are divided by 3, what is the quotient ¢

3. Divide 729 by 9.

. . r
In this example, we say, 9 in 7 we can- | OPERATION.

not, but 9 in 72, 8 times, which are 8 tens: 9)729.
then, 9 in 9, 1 time. 8
. The quotient is therefore 81. . —
4. Divide 8040 by 8.
In this example, we say 8 in 8, 1 time, | oPERATION.
and set 1 in the quotient. We then say 8 8)8040
in 0, 0 times, and set the 0 in the quotient: 1005
then say, 8 in 4, 0 times, and set the 0 in
the quotient: then say, 8 in 40, 5 times, and set the 5 in
the quotient. The true quotient is therefore 1005.

§ 30. It may be remarked that any number contains 1
as many times as there are units in the number, or that if
any number be divided by 1, the quotient will be equal to
the number itself.

Q. How many times will any number contain 1? If any number
be divided by 1, what is the quotient ?

CASE L
§ S 1. Short Division, or when the divisor does not ex-
ceed 12.
RULE,
L. Set down the divisor on the left of the dividend, draw

a curved line belween them, and a straight line under the
dividend.
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II. Find how often the divisor is contnined in the left

Rand figure or figures of the dividend, and place the figure .

80 found under the straight line, for the first figure of the .
quotient. o

IIL. If there is no remainder, divide the next figure of
the dividend for the next figure of the quotient. But when

* there is.a remainder consider it as tens, to which add the

next figure of the dividend, regarded as units, and divide
this sum for the next figure of the quotient, and do the same
for each of the figures of the dividend.

.IV. When any of the figures or sums that are to be
divided, is less than the divisor, set down O in the quotient,
and to such number regarded as tens, add the next figure 3./6
the dividend considered as units, and divide the sum for
next figure of the quotient.

EXAMPLES.

1. Let it be required to divide 36458 by 5.

In this example, we find the quo- OPERATION.
tient to be 7291 and a remainder 3. | 5)36458
This 3 ought in fact to be divided T 72913 remain.

by the divisor 5, but the division
cannot be effected, since 3 does not contain 5. The
division must then be expressed by placing 5 under the 3,
thus, . The true quotient, therefore, is 72912, which is
read, seven thousand two hundred and ninety-one, and three
divided by five. Therefore,

Where there is a remainder after the division, it may be
written after the quotient, and the divisor placed under it.

g; What is short division? How do yon set down the numbers to
be divided?7 Howdo you divide? Repeat the rule. If there is a re-
mainder after division, how may it be written? .

EXAMPLES.
(1.) (2) (3)
8)75890496 7)3505614 6)95040522

9486312 15840087
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Y
4 Divide 6794108 by 3. Ans.  2284702%.
5. Divide 21090431 by 9. Jns.
6. Divide 2345678964 by 6. JAns.
7. Divide 570196382 by 12. Ans. 47516365{,
8. Divide 67897634 by 9. Ans. -5 remain.
9. Divide 75436298 by 12. Ang.———2 remain.

CASE II. ’

§ 32. Long Division, or when the divisor contains
several figures.

RULE.

I. Set down the divisor on the left of the dividend, draw
a curved line between them, and also a curved line on the
right of the dividend. .

1. Note-the fewest figures of the dividend, counted from
the left hand, that will contain the divisor ; find how often
they contain i, and set the figure in the quotient.

11I. Multiply the whole divisor by this figure ; set the'
product under the first figures of the dividend, and subtract
it _from them.

IV. To the remainder annex the next figure of the divi-
dend, then find how often the divisor is contained in this
new number, and set the figure in the quotient.

V. Multiply the whole divisor by the last figure of the
quotient, and subtract the product from the last number con-
taining the divisor. To the remainder annex the next
Jigure of the dividend, and find the figures of the quatient
in the same way, till all the figures of the dividend are
brought down.

Note 1. There are four numbers in division. First, the
dividend ; second, the divisor; third, the quotient; fourth
the remainder.

Norte 2. There are five operations in division. First, to
write down the numbers; second, find how many times :
third, multiply ; fourth, subtract; fifth, bring down.

Q. How do you set down the numbers for division? What do yon
donext? What do you do next? What is the next step? How
many numbers are there in division? What are they? How mapy
operations are there in division? Name them.. ..
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' EXAMPLES.
1. Divide 11772 by 327.
Having set down the divisor on the OPERATION.

left of the dividend, it is seen that 327 is
not contained in 117; but by observing
that 3 is contained in 11, 3 times and
something over, we conclude that the 327)119772(
divisor is contained at least 3 times in 981

the first four figures of the dividend. —_—

Set down the 3 in the quotient, and 1962
multiply the divisor by it; we thus get 1962
981 which being less than 1177, the quo- 0000
tienlt figure is not too great: we subtract 981 from the first
four figures of the dividend, and find a remainder 196, which
-being less than the divisor, the quotient figure is not too small.

Annex to this remainder the nexst figure 2, of the divi-
dend.

As 3 is contained in 19, 6 times, we conclude- that the
divisor is contained in 1962 as many as 6 times. Setting

. down 6 in the quotient and multiplying the divisor by it,
we find the produet to be 1062. Therefore the entire
quotient is 36, or the divisor is contained 36 times in the

. dividend.

Note 1. After multiplying by the quotient figure, if any
one of the products is greater than the number supposed
to contain the divisor, the quotient figure is too large, and

, must be diminished.

Note 2. When any one of the remainders is greater than

i the divisor, the quotient figure is too small, and must be
increased by at least 1.

Q. If any one of the products is too large, what doyou do? If any
one of the remainders is greater than the divisor, what do you do?

2. Divide 2756 by 26.

We first say, 26 in 27 once, and OPERATION.
place 1 in the quotient. Multiplying by 26)2756(106
1, subtracting, and bringing down the 5, 26

ividend,

™
=3
2
K-
[=]

& Quotient.

we say 26 in 15, 0 times, and place the 156
0 in the quotient. Bringing down the 156
6, we find that the divisor is contained - -_— "

m 156, 6 times.
g
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Nore. If after having annexed the figure from the divi-
dend to any one of the remainders, the number is less than
the divisor, the quotient, figure is 0, which being written in
the quotient, annex the next figure of the dividend and
divide as before.

DEMONSTRATION OF THE RULE OF DIVISION.

$ 83. If 6 simple units be divided by 3, the quotient
will be 2. If 6 units of the 2d order, or 60, be divided by
3, the quotient will be 2 tens, or 2 units of the 2d order,
If 9 hundreds, or 9 units of the 8d order be divided by 3,
the quotient will be 3 hundreds, or 3 units of the 3d order.
So, in general,

If units of any order be divided by simple units, the units
of the quotient will be’of the same order as those of the
dividend.

Let us suppose, as an example, that it were required to
divide 11772 by 327.

We first consider, as we have a right OPERATION.
to do, that 11772 is made up of 1177 | 327)11772(36
tens and 2 units. We then divide the 981
tens by the divisor 327, and find 3 tens 1962
for the quotient, by which we multiply 1962

the divisor and subtract the product from
1177, leaving a remainder of 196 tens. To this number
we bring down the 2 units, making 1962 units. This
number contains the divisor 6 times: that is, 6 unit’s times,

When the unit of the first number which contains the
divisor is of the 3d order, or 100, there will be 3 figures
in the quotient; when it is of the 4th order there will be
4, &ec.

Hence, the quotient found according to the rule, ex-
presses the number of times which the dividend contains
the divisor, and consequently is the true quotient.

Q. When the divisor is contained in simple units, what units will
the quotient figure express? When the divisor is contained in tens,
what units will the quotient figure express? When it is contained in
hundreds? In thousands ?

“\
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PROOF OF DIVISION
§ 34. Multiply the divisor by the quotient and add in
the remainder, when there is one: the sum should be equal
to the dividend.

EXAMPLES.

1. Divide 67289 by 261.

In this example, we find a quotient OPERATION.
of 257 and a remainder of 212, which (261)67289(257
being less than the divisor will not con- 522
tain it. 1508

1305
PROOF. 5039
261 Divisor. b
257 Quotient. —_
1827 212 Rem
1305
522

212 Remainder.
67289=the dividend: Hence, the work is right

2. Divide 119836687 by 39407. -
OPERAJION. \ PROOF.
39407)119836687(3041 + 39407 Divisor.
118221 3041 Quotient.
161568 39407 <
157628 157628 .
39407 118221 '
39407 119836687 Dividend.-

.
Q. How do you prove division?

PROOF OF MULTIPLICATION.

$ 33. When two numbers are multiplied together the
multiplicand and multiplier are both factors of the product;
and if the product be divided by one of the factors, the
quotient will be the other factor. Hence, if the product
Jf two numbers be divided by the multiplicand, the guoticnt
will be the multiplier ; or,if it be divided by the multiplier,
the guotient will be the multiplicand.
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Q. If two numbers are multiplied together, what are the factors of
the product? If the product be divided by one of the factors, what
will the quotient be ? How do you prove muluphcauont

EXAMPLES.
3679 Multiplicand 3679)1203033(327
327 Multiplier 11037
25753 9933
7358 7358
11037 25753
1203033 Product. 25753

00000

[

2. The multiplicand is 61835720, the product 8162315040

what is the multiplier? Ans. 132.
3. The multiplier is 270000, the product 1315170000000:
what is the multiplicand ? Ans.
4. The product is 68959488, the multiplier 96 : what is
the multiplicand ? Ans. 718328,
5. The multiplier is 1440, the product 10264849920 :
what is the muluphcand ? Ans.
6. The product is ' 62421024281 64, the multiplicand
6795634 : what is the multiplier ? Ans.
7. Divide 7210473 by 37. Ans. 24 rem.
8. Divide 147735 by 45. Ans. 3283.
9. Divide 937387 by 54. Ans. 1 rem.
10. Divide 145260 by 108. Ans. 1345.
11. Divide 79165238 by 238. Ans.
12. Divide 62015735 by 7803. Ans. 719473334
13. Divide 74855092410 by 949998. Ans.
14. Divide 47254149 by 4674. Ans. — -9 rem.

15. Divide 119184669 by 38473. Jns. — -33788 rem.

16. Divide 280208122081 by 912314. Ans.— -121 rem. °

17. Divide 293839455936 by 8406. Ans.— 346 rem.
18. Divide 4637064283 by 57606. JAns.— —11707 remn
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19. Divide 352107193214 by 210472.
Ans. — -165534 rem.
20. Divide 558001172606176724 by 2708630425.
Ans. — —24 rem.

CONTRACTIONS IN DIVISION

. CASE I
§ 36. When the divisor is a composite number.

RULE.

Divide the dividend by one of the factors of the divisor,
and then divide the quotient thus arising by the other factor:
the last quotient will be the one sought.

EXAMPLES.

Let it be required to divide 1407 dollars equally among
21 men. Here the factors of the divisor are 7 and 3.

Let the 1407 dollars be first | - oPERATION.
divided equally among 7 men. | 7)1407
Each share will be 201 dollars. 5)?3‘0'1_1“ quotient.
Let each one of the 7 men divide ——
his share into 3 equal parts, each
one of the three equal parts will be 67 dollars, and :thg-
whole number of parts will be 21; there the true quotiént
is found by dividing continually by the factors.

67 quotient sought.

2. Divide 18576 by 48=4Xx12. JAns. 887.
3. Divide 9576 by 72=9x8. Ans. 133.
4. Divide 19296 by 96=12 x8. Ans. 201.

§ 37. It sometimes happens that there are remainders
after division, for which we have the following

RULE.

The first remainder, if there be one, forms a part of the -
true remainder. The product of the second remainder, if
there Lie one, by the first divisor, forms a second part. Either
of sz parts, when the other does not exist, forms the true
ser.vindery and their sum is the. truc remainder when they

both exist together.
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EXAMPLES.
1. What is the quotient of 751 grapes, divided by 16?

4)751
4x 4=16§4)187 ...3
T46....3x4=12
3
15 the true remainder..

Ans. 4633.

DEMONSTRATION OF THE RULE.

In 751 grapes there are 187 sets, (say bunches,) with 4
grapes or units in each bunch, and 3 units over. In the
187 bunches there are 46 pxles, 4 bunches in a pile, and 3
bunches over. But there are 4 grapes in each bunch;
therefore, the number of grapes in the 3 bunches is equal
to 4X3=12, to which add 3, the grapes of the first re-
mainder, and we have the entire remainder 15.

2. Divide 4967 by 32.
4)4967
4% 8=32 § 8)1241....3, 1st remainder
155....1%X443="7 the true remainder.
dns.  1557.
. Divide 956789 by 7 x8=56. Ans.

. Divide 4870029 by 8 X9="72. Ans. 676392},

3

4

5. Divide 674201 by 10x11=110. Ans.

6. Divide 445767 by 12 X12=144. Ans. 309515114.
Q. What is a composite number? (See § 27, page 50.) How do

vou divide when the divisor is a composite number? When there is a
remainder, how do you find the true remainder.

CASE IL
§ 38. When the divisor is 10, 100, 1000, &ec.

RULE,

I. Cut off from the right hand of the dividend as many
figures as there are O’s in the divisor.

Il. The left hand figures of the dividend will express
the quotient, and the figures cut off the remainder.

»
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EXAMPLES.
1. Divide 3256 by 100.

In this example there are two 0’s on:nu'xon.
in the divisor, therefore, there are two 0)32|56 )
figures cut off from the right hand of ns. 32:55.

the dividend, and the quotient is 32, and 56100
DEMONSTRATION OF THE RULE.

The quotient ought to be 10, 100, 1000, &c., times less
than the dividend. But the same figure is 10, 100, 1000,
&ec., times greater or less in value, according to its dis-
tance from the unit’s place. By cutting off figures from
the right hand, the unit’s place is removed to the left, and
consequently the dividend is diminished 10,100, 1000, &c.,
times, according as you cut off 1, 2, 3, &c., figures.

2. Divide 49763 by 10. Ans, 4976 3,

3. Divide 7641200 by 100. Ans. 76412,

4. Divide 496321 by 1000. Ans. 496331,
CASE III.

§$ 39. When there are ciphers on the right of the
divisor.
RULE,
I. Cut off the ciphers by a line, and cut off the same num-
bcr of Iéigures from the right of the dividend.

wide the remaining figures of the dividend by the .

.ngmﬁcant Jfigures of the divisor, and annex to the remain-
der, if there be one, the figures cut off from the dividend :
thss will form the true remainder.

EXAMPLES.
1. Divide 67389 by 700.
In this example we strike off OPERATION.
the 89, and then find that 7 is l 7/00)673/89
contained in the remaining | 96...1 re
figures, 96 times, with a re- lssmer;‘?‘,%“
mainder of 1; to this we annex “Ans. 96140

89, forming the remainder 189: 700

to the quouent 96 we annex 189 divided by 700 for the
entire quotient.

fa
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DEMONSTRATION OF THE RULE.

The number 700=100x7. Hence it is a composite
aumber of which the factors are 100 and 7.

In striking off the two figures 89, from the right of the
dividend, we divide it by 100; we then divide the 673 by
the other factor 7. We then multiply the remainder 1
by 100 and add 89 to the product, giving 189 for the true
remainder, (see § 37.)

2. Divide 8749632 by 37000.

37]000)8749|632(236 .
74
T34 Ans. 23637832,
111
T 239
222
17
3. Divide 986327 by 210000. Ans. 4148327
4. Divide 876000 by 6000. Ans.
5. Divide 36599503 by 400700. _  Jns. 91135882,

Q. How do you divide by 10, 100, 1000, &c.? (see $ 38.) Which
part is the quotient? Which part is the remainder? When therc
are ciphers on the right of the divisor, how do you form the true

remainder ? : .

APPLICATIONS IN DIVISION.

1. Divide 80 dollars equally among four men.

Here the 80 dollars is to be divided OPERATION.
into 4 equal parts, and the quotient 20 4)80
dollars expresses the value of one of the 20 dollars.
equal parts. )

2. Four persons buy a lottery ticket; it draws a prize of
10000 dollars: whatiseach one’s share?

3. A person dying leaves an estate of 4500 dollars to
be divided equally among 5 children: what is each one’s
share ? Ans. 900 dollars,

Ans. dollars.

—
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4. There are 1560 eggs to be packed in 24 baskets:
how many eggs will be put in each basket? Ans.

5. What number must be multiplied by 124 to produce
40796 ? Ans. 329.
6. How many times can 24 be subtracted from 1416?

Ans.
. 7. The sum of 19125 dollars is to be distributed ameng
a certain number of men, each is to receive 425 dollars:
how many men are to receive the money ? Ans.
8. By the census of 1840 the whole population of the
26 States was 16,890,320 : if each one had contained an
equal number of inhabitants, how many would there have

been in each state ? . Jns. 649,62718.
9. If a man walks 12775 miles in a year, or 365 days,
how far does he walk each day? JAns.  miles.

10. A farmer sells a drove of sheep for 2 dollars a head,

and receives 1250 dollars: how many sheep did he sell ?
Ans. 625.

11. It is computed that the distance to the sun is
95,000,000 of miles, and that light is 8 minutes travelling
from the sun to the earth: how many miles does it travel
per minute ? Ans.

12. By the census of 1840 it appeared that the City of
New York contained 312710 inhabitants; allowing 5 to
each house, how many houses were there in the city at
that time ? Ans. 62,542,

13. A merchant has 5100 pounds of tea, and wishes to
pack it in 60 chests: how many pounds must he put in
each chest? Ans.

14. A person goes to a store and buys a piece of cloth
containing 36 yards, for which he pays 288 dollars: how
much does he pay per yard? Ans.  dollars.

15. There are 7 days in a week : how many weeks in
a year of 365 ? Ans. 52 weeks and 1 day over.

16. There are 24 hours in a day: how many days in
2040 hours? JAns.  days.

17. Twenty-three persons dined together, their bill was
92 dollars . how much had each one to pay?

Ans. 4 dollars.

-4
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GENERAL REMARKS.

§ 40. Numeration, Addition, Subtraction, Multiplica-
tion, and Division, are called the five ground rules of
Arithmetic.

Q. How mnn{ principal rules are their in Arithmetic? What are
they? Can Multiplication be performed by Addition? Can Division
ve performed by Subtraction? By how many rules, then, may all the
operations in Arithmetic be performed ?

§ 41. The preceding rules furnish answers to the fol-
lowing questions.

Ques. 1. When the cost of each one of several things is
given, how do you find their entire cost?

Ans. Add the costs of the several things together, the
sum will be the entire cost. '

What is the entire cost of a bag of coffee at 6 dollars, a
chest of tea at 4 dollars, a box of raisins at 2-dollars, and
a barrel of sugar at 12 dollars ? Ans. 24 dollars.

Q. 2. When you have two unequal numbers, how do
you find their difference ?

JA. By subtracting the less from the greater.

Q. 3. When the subtrahend and remainder are given, or
known, how do you find the minuend ?

A. By adding the remainder and subtrahend together.
Hence the following principles.

1st. If the sum of two numbers be diminished by one of
them, the remainder will be the other number.

2d. The less of two numbers added to their difference,
will give the greater.

The sum of two numbers is 56, one of the numbers is
12 : what is the other? Ans. 44.

The less of two numbers is 25, and their difference 36:
what is the greater ? _ Ans.

The less of two numbers is 35, and their difference 35 :
what is the greater? Ans. 70.

Q. 4. When you have the cost of a single thing, how
will you find the entire cost of any number of things at the
same rate ?

A. Multiply the cost of the single thing by the number
of things. . N
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What is the cost of 35 pears at 2 cents each? What is
the cost of 45 yards of cloth at 3 dollars per yard?

Q 5. When you know the number of things, and their
entire cost, how do you find the cost of a single thing of
the same kind?

- A. Divide the entire cost by the number of things, the
quotient will be the cost of a single thing.

If 60 oranges cost 360 cents, how much do they cost
apiece? If 40 yards of cloth cost 200 dollars, how much
is it a yard? .

APPLICATIONS IN THE PRECEDING RULES.

1. A Farmer sells a yoke of oxen for 90 dollars, 3 cows
for 25 dollars each, 9 calves for 4 dollars each, and 65
sheep at 3 dollars a head. How much did he reccive for
them all? : Ans. dollars.

2. The sum of two numbers is 365, one-of the numbers
is 221; what is the other number? " JAns. 144,

3. The difference of two numbers is 95, the less num-
ber is 327; what is the greater number? Ans.

4. A farmer sells 4 tons of hay at 12 dollars per ton,
80 bushels of wheat at 1 dollar per bushel, and takes in
part payment a horse. worth 65 dollars, a wagon worth
40 dollars, and the rest in cash. How much money did
he receive? Ans. 23 dollars.

5. A farmer has 14 calves worth 4 dollars each, 40 sheep
worth 3 dollars each; he gives them all for a horse worth
150 dollars: does he make or lose by the bargain?

Ans. He loses  dollars.

6. The product of two numbers is 51679680, and one

of the factors is 615: what is the other factor?

JAns. 84032,
7. When the divisor is 67941, and the quotient 30620,
what is the dividend? Ans. 2080353420,

8. When the dividend is 1213193, the quotient 37, what
is the divisor? Ans
9. A piece of cloth containing 65 yards costs 455 dol-
lars: what does it cost per yard? Ans.  dollars.
10. A man has 6 children, all of whom are married, and
each has four children;.two of these g-mnd-chlldren are

W |

N
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married, and each has one child: how many childre
grand-children, and great grand-children are there :ﬂ Ly
: ns.
11. The distance around the earth is computed to be
about 25000 miles: how long would it take a man to
travel it, supposing him to travel at the rate of 35 miles a
day? Ans. 71412 days.
12. The earth moves around the sun at the rate of
68000 miles an hour: how many miles does it travel in a

day, and how many in a year? Ans § 1632000 in a day.
* § 595680000 in a year.
13. A farmer purchased a farm for which he paid 18050
dollars. He sold 50 acres for 60 dollars an acre, and the
remainder stood him in 50 dollars per acre: how much
land did he purchase ? Ans. 351 acres.

OF FRACTIONS.

§ 42. The unit 1 represents an entire thing ; as 1 apple,
1 chair, 1 pound of tea.

If we suppose 1 thing, as one apple, or one pound of
tea, to be divided into two equal parts, each part is called
one half of the thing. .

If the unit be divided into 3 equal parts, each part is
called one third.

If the unit be divided into 4 equal parts, each part is
called one fourth.

If the unit be divided into 12 equal parts, each part is
called one twelfth ; and when it is divided into any number
of equal parts, we have a similar expression for each of
the parts.

The equal parts of a thing are expressed thus :

1 is read one half. l 1 is read one seventh.
3 - - one third. 3 - - one eighth.
1 - - one fourth. 15 - - one tenth.

L - - one fifth, 15 - - one fifteenth.
¢+ - - one sixth. 1. - - one fiftieth.

30
The 4, 4, %, &c., are called fractions
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Q. What does tne unit 1 represent? If we divide it into two equa.
parts, what is each part called? Ifit be divided into three equal parts,
what is each part? Into 4, 5, 6, &c.. parts? What are such expres-
sions called ?

§ 48 Each fraction is made up of two numbers; the
number which is written above the line is called the nume-
rator ; and the one below it is called the denominator,
because it gives a denomination or name to the fraction.

For example, in the fraction 1, 1 is the numerator, and
2 the denominator. In the fraction }, 1 is the numerator,
and 3 the denominator.

The denominator in every fraction shows into how many
equal parts the unit, or single thing, is divided. For ex-
ample, in the fraction 3, the unit is divided into 2 equal
parts ; in the fraction , it is divided into 3 equal parts; in
the fraction 1, it is divided into 4 equal parts, &c. Ineach
of the fractions one of the equal parts is expressed. But
suppose it were required to express 2 of the equal parts, as
2 halves, 2 thirds, 2 fourths, &c.

We should then write,

4 they are read two halves.

8 - - - two thirds.
2 - - - two fourths.
2 - - - two fifths, &e.

If it were required to express three of the equal parts,
we should place 3 in the numerator; and generally, the
numerator shows how many of the equal parts are expressed
in the fraction.

For example, three eighths are written,

3 andread three eighths.
3 - - four ninths.

B -~ _ six thirteenths.
& - - nine twentieths,

Q. Of how many numbers is each fraction made up? What is the
one above the line called? The one below the line? What does the
denominator show? What does the numerator sliow? In the three
eighths, which is the numerator?  Which the denominator ? Into how
many parts is the unit divided? How many parts are expressed? In
the fraction nine-twentieths, into how many parts is the unit divided ?
How many parts are expressed ?
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§ 44. When the numerator and denominator are equal,
the numerator expresses all the equal parts into' which the
unit has been divided : therefore, the value of the fraction
is equal to 1. But if we suppose a second unit, of the
same kind, to be divided into the same number of equal
parts, those parts may also be expressed in the same frac-
tion with the parts of the first unit. Thus,

3 isread three halves.

4 - -~ seven fourths.
18 - - sixteen fifths.
18 - - eighteen sixths.

3 - - twenty-five sevenths. )

The denominator of the first fraction,shows that a unit
has been divided into 2 equal parts, and the numerator ex-
presses that three such parts are taken. Now, two of the
parts make up one unit, and the remaining part comes from
the 2d unit: hence, the value of the fraction is.14; that is,
one and one half.

The denominator of the second fraction, shows that a
unit has been divided into four equal parts, and the nume-
rator expresses that 7 such parts are taken. Four of the
7 parts come from one unit, and the remaining 3 from a
second unit: the value of the fraction is therefore equal
to 13; that is, to one and three-fourths. In the third
fraction, the unit has been divided into 5 equal parts, and
16 such parts are taken. Now, since each unit has been
divided into 5 parts, 15 of the 16 parts make 3 units, and
the remaining part is 1 part of a fourth unit. Therefore,
the value of the fraction is 3} : that is, three and one fifth.
The value of the fourth fraction is three, and of the fifth,
three and four-sevenths. From what has been said, we
conclude:

1st. That a fraction is the expression of one or more
parts of unity.

2d. That the denominator of a fraction shows into how
many equal parts the unit or single thing has been divided,
and the numerator expresses how many such parts are taken
in the fraction. g

o
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'3d. That the value of every fraction is equal to the quo-
tient arising from dividing the numerator by the denominator.

4th. When the numerator is less than the denominator,
the value of the fraction is less than 1. °

5th. When the numerator is equal lo the denominator, the
value of the fraction is equal to 1.

6th. When the numerator is greater than the denomi-
nator, the value of the fraction is greater than 1.

Q. When the numerator and denominator are equal, what is the
value of the fraction? What is the value of the fraction three halves ?
Of seven fourths? Of sixteen fifths? Of eighteen sixths? Of
wwenty-five sevenths? Repeat the six principles. Write the fraction
ninnteen-fortieths :—also, 60 fourteenths—18 fiftieths—16 twentieths—
17 lhirft_lia;]l;sﬁl one thousandths—69 ten thousandths—85 millionths
—106 .

OF DENOMINATE NUMBERS.

§ 45. Simple numbers express a collection of units of
the same kind, without expressing the particular value of
the unit. For example, 40 and 55 are simple numbers,
and the unit is 1, but it is not expressed whether the unit
is 1 apple, 1 pound, or 1 horse.

A DexoMINATE number expresses the kind of unit which
is considered. For example, 6 dollars is a denominate
number, the unit 1 dollar being denominated, or named.

When two numbers have the same unit, they are said
to be of the same denomination: and when two numbers
have different units, they are said to be of different deno-
minations. ) .

For example, 10 dollars and 12 dollars are of the same
denomination ; but, 8 dollars and 20 cents, express numbers
of different denominations, the unit of 8 dollars being 1
dollar, and of 20 cents, 1 cent.

Several numbers of different denominations are often
connected together, forming a whole, as 3 dollars 15 cents.

Q. What do simple numbers express? What is a denominate
number? What is the unit of 6 dollars? When two numbers_have

the same unit, what do you say of them? When they have different
units? Are 6 dollars and 4 dollars of the same denomination? Arc
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4 dollars and 4 cents? What is the unit of each? Are several num
bers of different denominations often connecied together? Give an
cxample. *

OF FEDERAL MONEY.

$ 46. Federal money is the currency of the United
States. Its denominations, or names, are Eagles, Dollars,
Dimes, Cents, and Mills.

The coins of the United States are of gold, silver, and
copper, and are of the following denominations.

1. Gold—Eagle, half-eagle, quarter-eagle.

2. Silver—Dollar, half-dollar, quarter-dollar, dime, half-
dime.

3. Copper—Cent, half-cent.

If a given quantity of gold or silver be divided into 24
equal parts, each part is called a carat. If any nuraber of
carats be mixed with so many equal carats of a less valu-
able metal, that there be 24 carats in the mixture, then the
compound is said to be as many carats fine as it contains
carats of the more precious metal, and to contain as much
alloy as it contains carats of the baser.

For example, if 20 carats of gold be mixed with 4 of
silver, the mixture is called gold of 20 carats fine, and 4
parts alloy. The standard of the gold coin in the United
States, is 22 carats of gold, 1 of silver, and 1 of copper.

The standard for silver coins is 1489 parts of pure silver,
to 179 of pure copper.

The copper coins are of pure copper.

Q. What is the c\:rrency of the United States? What are its de-
nominations? What are the coins of the United States? Which
gold? Which silver? Which copper? What do you understand by

gold 20 carats fine? . What is the standard of the gold coin? What
of the silver coin? What of the copper ?

TABLE OF FEDERAL MONEY,

10 Mills marked (m) make 1 Cent, marked ct.
10Cents - - - - - 1Dime, - =~ d.
10 Dimes - - - - - 1Dollar, - - &
10 Doliars- - - - - 1Eagle, - - E.
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In this table, 10 units of either denomination make one
unit of the next higher denomination, and this is the same
way that simple numbers increase from the right to the
left. Therefore,

The denominations of ifederal money here expressed may
be added, subtracted, multiplied, and divided, by the same
rules that have already been given for simple numbers.

From the table it appears,

1st, That cents may be changed into mills by annexing a
cipher.

Thus, 8 cents are equal to 80 mills.

2d. That dollars may be changed into cents by annexing
two ciphers, and into mills by annexing three.

For example, 12 dollars are equal to 120Q cents, or to
12000 mills. The reason of these rules is evident, since
10 mills make a cent, 100 cents a dollar, and 1000 mills a
dollar.

BCE. Repeat the table. How many units of either denomination
make one of the next higher? How do simple numbers increase from
the right to the left? How may Federal Money be added, subtracted,
multiplied, and divided? How may cents be changed into mills?
How may dollars be changed into cents? How into mills? To how
many cents are 12 dollars equal ? T'o how many mills are they equal?
How many cents in 4 dollars? How many in 6 dollars? How many
mills in 9 dollars? How many mills in 5 dollarsf How many cents
in 3 dollars? In 8 dollars? In 7 dollars?

NUMERATION TABLE FOR FEDERAL MONEY.

£ 4
- -
12
255 5
55
Sw= §
-'§°_§—8 3
Lot 2 G
g5 o§ © & .
L .
5 7,isread, § cents and 7 mills, or 57 mills.
164, - - 16 cents and 4 mills, or 164 mills.
62,120, - - 62 dollars 12 cents and no mills.
127,623, - - 127 dollars, 62 cents and 3 mills.
8940,041,- -

8940 4dollam, 4 cents and 1 mill.

; P A —
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As dimes are tens of cents the second line may either

be read 16 cents and 4 mills, or 1 dime 6 cents and 4
mills. And as the eagles are tens of dollars the third line
may be read 62 dollars and 12 cents, or 6 eagles 2 dollars
and 12 cents.

Federal Money is generally read in dollars cents and
mills.

(12 In numerating Federal Money, what is the figure on the right
called? The second? The third?" The fourth? %ow is Federal
Money generally read ?

REDUCTION OF FEDERAL MONEY.

§ 47. RepucTioN of Federal Money consists in chang-
ing its denominations without altering its value. It is
divided into two parts.

1st. To reduce from a higher denomination to a lower,
as from dollars to cents.

2d. To reduce from a lower denommatlon to a higher,
as from mills to dollars.

Q. What is reduction? How many kinds of reduction are there?
Name them.

EXAMPLES.
1. Reduce 25 Eagles 8 dollars 65 dimes and 36 cents,
to the denomination of cents
OPERATION.

25 Eagles the }ughest denomination.
10 dollars make one eagle.

250 Product in dollars.
add 8 the number in the denomination of dollars.
258
10 the number of dimes in a dollar.

2580 Product in dimes.
add 65 the number in the denomination of dimes.
2645 o
10 number of cents in a dime.

26450 Product in cents.
35 cents to be added.

26485 Number of cents in 25 eagles 8 dollars 66 dimes
" and 35 cents.
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2. In 3 dollars 60 cents and 5 mills: how many mills ?
" 3 dollars==300 cents,
60 cents to be added,

860=3600 mills, to which add the 5 mills.

Ans. 3605.
. In 37 dollars 37 cents 8 mills: how many mills ?
Ans. 37378.
. In 375 dollars 99 cents 9 mills : how many mills ?
Ans. 375999.
How many mills in 67 cents? Ans.

. In $400, how many cents? How many mills ?

. In $375, how many cents? How many mills ?

. How many mills in $4? In $6? In $10,14 cents?
. How .many mills in $40,38 cents 8 mills ?

§ 48. As we change dollars into cents by adding two
ciphers, and cents into mills by adding one, it follows that,
to change mills into dollars cents and mills, we have the
following

—
comIom A @

—
—

RULE.

Cut of the right hand figure for mills, and the figures to
the left will be cents. Then cut off the two next figures for
cents, and the remaining figures to the left will be dollars.

The reason of the rule is this: by cutting off the first
right hand figure, we in fact, divide by 10, and thus reduce
the mills to cents. Then by cutting off the next two
figures, we divide by 100; and thus reduce the cents to
dollars.

The comma, or separatrix, is generally used to separate
the cents from the dollars. It is not usual to place the
comma between the cents and mills. Thus, $67,25 6 is
read 67 dollars 25 cents and 6 mills.

Q. How do you change mills into centa? How do you change cents

into dollars? How do you separate the mills from the cents? How
the cents from the dollars?

EXAMPLES. (R4

1. How many dollars cents and mills, are thergin 67897
mills ? As: 67,89 7

How many mills in #54? Ans. 54000.
How many cents in $125°? Ans. 1250Q. _
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2. Set down 104 dollars 69 cents and 8 mills.
Ans. $104,69 8.
3. Set down 4096 dollars 4 cents and 2 mills.
Ans. &
Set down 100 dollars 1 cent and 1 mill.
JAns. $100,01 1,

:“

5. Write down 4 dollars and 6 mills.  JAns. $4,00 6.
6. Write down 109 dollars and 1 mill. Ans.
7. Write down 65 cents and 2 mills.  Ans. $0,65 2.
8. Write down 2 mills. Ans. $0,00 2.
9. Reduce 1607 mills, to dollars and cents.

JAns.

10. Reduce 170464 mills, to dollars.  Jns. $170,46 4.
11. Reduce 8674416 mills, to dollars.
12. Reduce 94780900 mills, to dollars.
13. Reduce 74164210 mills to dollars.
The paris of a dollar are s8metimes expressed fraction-
ally, as in the following
TABLE.

$1 =100 cents, | } of a dollar=12% cents,
1 of a dollar="50 cents, | {; of a dollar= 10 cents,
1 of a dollar=33} cents, | {; of a dollar= 61 cents,
1 of a dollar=25 cents, | 4% of a dollar= 5 cents,
1 of a dollar= 20 cents, | 4 ofa cent = § mills.

. How many cents in a dollar? In half a dollar? In a third of a
dollar ? In a fourth of a dollar? In the fifth of & dollar? In the eighth
of a dollar? In the tenth.of a dollar.? In the sixteenth of a dollar? In
the twentieth of a dollar? How many mills in half a cent ?

ADDITION OF FEDERAL MONEY.

1. Charles gives 93 cents for 2 top, and 3-5 cents for 6
quills : how much do they cost him ¢ ns. 13 cents.

2. John gives $1,37} for a pair of shoes, 25 cents for a
pen-knife, and 121 cents for a pencil: how much does he
pay for all ?
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|
! We first recollect that half a cent is .o;llmg;m;w :
» equal to 5 mills. We then place the mills ’ 25
: under each other, the cents under cents, 12 5
o and the dollars under dollars. We then -
: add as in simple numbers. $1, 75
) OPERATION.
3. James gives 50 eents for a dozen %0, 50
. oranges, 124 cents for a dozen apples, and 12 5
30 cents for a pound of raisins: how © 30
much for all ? %0, 92 5
b, Hence, for the addition of Federal Money, we have the
[ following
j RULE.
§ 49. 1. Set down the numbers to be added under one
’ another, so that dollars shall fall under dollars, cents under
b cents, and mills under mills.
I). Then add up the several columns as in simple num-
bers, and place the separating point in the amount directly
. under those in the columns.
; Q. How do you set down Federal Money for addition? How do
\ you add up the columns? How do you place the separating point?
EXAMPLES.
1. Add $67,21 4, $10,04 9, $6,04 1, &0,27 1,
together. i
. 1.) 2. 3.
» A $(cts. m. $(ct.2. m. $( ct)s. m.
i 67,21 4 59, 31 6 81,05 3
8 10, 04 9 7,42 5 67,41 2
! 6, 04 1 48, 87 2 95,37 6
. 0,27 1 56,70 8 87, 06 4
- $83,57 5 $252, 32 1 $330, 90 5
(4.) (5) (6.)
$375, 02 1 $27,09 8 $7,00 9 .
. 2,09 6 325, 59 2 0,01 1
o 0,47 9 25, 60 3 0,00 1
o 3,01 2 9,99 9 46, 67 9 .

$380, 60 8 $388, 29 2 #53, 70 0

1
(W
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APPLICATIONS.

1. A grocer purchased a box of candles for 6 dollars 89
cents; a box of cheese for 25 dollars 4 cents and 3 mills;
a keg of raisins for 1 dollar 124 cents, (or 12 cents and 5

‘mills;) and a cask of wine for 40 dollars 37 cents 8 mills:
what did the whole cost him ? Ans. $73, 43 6.

2. A farmer purchased a cow for which he paid 30 dol-
lars and 4 mills; a horse for which he paid 104 dollars 60
cents and 1 mill; a wagon for which he paid 85 dollars
and 9 mills: how much did the whole cost?

Ans. #

3. A man is indebted to A, $630,49; to B, $25; to C,
874 cents; to D, 4 mills: how much does he owe ?

Ans. $656, 36 9.

4. Bought 1 gallon of molasses at 28 cents per gallon;
a half pound of tea for 78 cents; a piece of flannel for 12
dollars 6 cents and 3 mills; a plough for 8 dollars 1 cent
and 1 mill; and a pair of shoes for 1 dollar and 20 cents :
what did the whole cost ? Ans.

5. Bought 6 pounds of coffee for 1 dollar 12} cents; a
wash-tub for 75 cents 6 mills; a tray for 26 cents 9 mills;
a broom for 27 cents; a box of soap for 2 dollars 65 cents
7 mills; a cheese for 2 dollars 874 cents: what is the
whole amount ? , Ans. $7,95 2.

6. What is the entire cost of the following things : viz.
2 gallons of molasses 57 cents; half a pound of tea 37
cents; 2 yards of broad cloth $3,371 cents; 8 yards of
flannel 9,87 5; two skeins of silk 12} cents, and 4
sticks of twist 83 cents.

SUBTRACTION OF FEDERAL MONEY.

1. John gives 9} cents for a pencil, and 8 cents for a
top : how much more does he give for the pencil than top >
Ans. $0,01. 5.

2. A man buys a cow for $:2'G,37, and a calf for $4,50 -
how much more does he.pay for the cow than calf?

-
g oo et
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L]
OPERATION.
We set down the numbers as in $26, 37
addition, and then subtract them as 4,50 e

in simple numbers. | $21, 87

Hence, for subtraction of Federal Money, we have the
‘ollowing

RULE,

§ $0. Place the lesser number under the greater so that
the commas, or separating poinis, shall fall directly under
eachother ; then subtract as in simple numbers, and place the
separating point in the remainder directly under those above.

Q. How do you set down the numbers for subtraction? How do
you subtract them? How do you place the separating point in the
remainder ?

EXAMPLES.
L : @)
From $204, 67 9 From - $8976, 40 0
Take 98, 71 4+ Take 610, 09 8
Remainder 105, 96 5 Remainder $8366, 30 2
(3) (4) (5.)
#620, 00 0 $327, 00 1 $2349,
19, 02 1 2, 09 ¢ 29, 33
$600, 97 9 #324, 91 1 #2319, 67

6. What is the difference between #6 and 1 mill? Be-
tween 9,75 and 8 mills? Between 75 cents and 6 mills?
Between $87,35 4 and 9 mills?

7. From $107, 00 3 take %0, 47 9.  /A=ns. $106, 52 4.

APPLICATIONS.
1. A man’s income is $3000 a year; he spends $187,50:
how much does he lay up? Ans. $2812,50.

2. A man purchased a yoke of oxen for %78, and a cow
for $26, 00 3: how much more did he pay for the oxen
than for the cow? Ans.

8. A man buys a horse for $97,50, and gives a hundred
dollar bill: how much money ought he to receive back?

Ans. $2, 50.
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4. How much must be added to $60, 03 9 to make the
sum $1005,40 ? Ans.
*5. A man sold his house for $3005, this sum being
$98, 03 9 more than he gave for it: whatdid it cost him?
Ans. $2906, 96 1.
6. A man bought a pair of oxen for $100, and sold them
again for $75,374 : did he make or lose by the bargain,
and how much? Ans. He lost %24, 62 5.
7. A man starts on a journey with $100; he spends
87, 57: how much has he left? Ans. $12,43.
8. How much must you add to $40, 17 3 to make $1002
9. A man purchased a pair of horses for 450, but find-
ing one of them injured, the seller agreed to deduct
$106, 32 5: what had he to pay? JAns. §343, 67 5.

MULTIPLICATION OF FEDERAL MONEY.

1. John gives 3 cents a piece for 6 oranges: how much
do they cost him ? Ans. 18 cents.

2. John buys 6 pair of stockings, for which he pays
25 cents a pair: how much do they cost him?

3. A farmer sells 8 sheep for $1,25 each: how much
does he receive for them ?

OPERATION.
We multiply the cost of one sheep by $1,25

the number of sheep, and the product is 8

the entire cost? $10,00

Hence, for the multiplication of Federal Money by a
simple number, we have the following

RULE.

§ 1. Multiply as in simple numbers, and the product
will be the answer in the lowest denomination mentioned in
the multiplicand ; then reduce the product to dollars ane
cents. .

Q. How do you multiply Federal Money? What will be the deno-
mination of the product 2 ~ How will you &en reduce it to dollars and
cents ?
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| EXAMPLES.

| 1. Multiply 875 dollars 28 cents and 2 mills, by 8;
b also, $475,87 by 9.

OPERATION. (2.)
$375, 28 2 : $475, 87
8 9
Product $3002, 25 6 Product $4282, 83
3) L (4) (5)
#3, 00 4 $89, 07 9 #81, 99 2
b 12 7 6
#36, 04 8 #0623, 55 3 #4901, 95 2
APPLICATIONS.
1. What will 66 yards of cloth come to at 37 cents per
? Ans. $20,35.
- What will 300 bushels of wheat come to at $1,25
per bushel ? JAns. $375.

. 3. What will 85 pounds of tea come to at 1 dollar 373
cents per pound ?

In this example we first consider that | oPERATION.
} of a cent is equal to 5 mills. Then . 1375
as $1,37 5 contains more figures than, 85
85, we multiply by the 85, knowing that 6875
the product will be the same which 11000
4 ever number be made the multiplier. 116875
The product 116875 is in mills, which —
is reduced to dollars and cents as |/Ans. $116,875

before.
4. What will a firkin of butter containing 90 pounds
come to at 25} cents per pound ? Ans. $22,95.

5. What is the cost of a cask of wine containing 29
gallons, at 2 dollars and 75 cents per gallon?
| Ans. $79,75.
‘ .6. A bale of cloths contains 95 pieces, costing 40
. dollars 374 cents each: what is the cost of the whole
bale ? Ans.
7. What is the value of 300 hats at 3 dollars and 25
cents apiece ? . JAns. 8975,

~
~

%
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8. What is the value of 9704 oranges at % cents each ?
ns. $339,64.
9. What will be the cost of 356 sheep at 31 dollars a
head ? Ans. $1157
10. What will be the cost of 47 barrels of apples at 13
dollars per barrel ? Ans
11. What is the value of 6000 bricks at 4 374 per
thousand ? ) Ans. $26,25.

DIVISION OF FEDERAL MONEY.

§ 2. To divide a sum expressed in dollars, cents, and
mills, by a simple number.

RULE.

L. If the number to be divided contains dollars cents and
mills, divide as in simple numbers,and separate the quotient
into dollars cents and mills. 'Y

11. But if the number to be divided contains only dollars,
or dollars and cents, bring it to mills by annexing ciphers :
then divide as in simple numbers, and separate the quotient
as before.

. How do you divide in Federal Money? When the number to
be divided contains only dollars, how do you divide ?

EXAMPLES.
1. Divide $4, 62 4 by 4; also 87,25 6 by 5.
OPERATION. OPERATIOK.
4)84, 62 4 5)887, 25 6
$1,15 8 $17, 46 13

2. Divide $37 by 8.

In this example we first reduce the | oPERATION.
#37 to mills by annexing three ciphers. | 8)%37, 00.0
The quotient will then be mills, and “$ 4,62 5
can be reduced to dollars and cents, as _—
before.
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3. Divide $56, 17 by 16.

OPERATION.
16)$56, 17 0($3, 5112.
In this example we find the 48

quotient to be 3 dollars 51 81
cents, and a remainder of 10 80

mills, which being divided by 17
16 gives 12 of a mill. 16

10

The answer is always sufficiently exact when it is true
within 1 mill, and therefore the remainder in mills may
always be neglected. Butin common business the quotient
figure in mills is neglected. When, however, such quotient
figure is greater than 5, one may be added to the cents.
The sign + is added in the examples, to show that the
division may be continued.

Q. When is the answer sufficiently exact? In common business
are the mills considered? When they exceed five, what do you do?
How do you denote that the division may be continued ?

. Divide $495, 70 4 by 129. Ans. $3, 84 +.
5. Divide $12 into 200 equal parts. Jdns.  $0, 06.
6. Divide $400 into 600 equal parts. Jns. +.
7. Divide $857 into 51 equal parts. J/ns. $16, 80 +.
8. Divide $6578,95 in 157 equal parts.
Ans. $41, 90 4 .

9. Divide $248,54 by 125. Ans. § +.
0. Divide $100 by 33. Jdns. 3,03 0 4.

'S

1

APPLICATIONS.

1. A man bought a piece of cloth containing 72 yards,
for which he paid $252 : what did he pay per yard ?
Ans. $3,50.
2. If $600 be divided equally among 26 persons: what
will be each one’s share ? Ans. 28,07 +.
3. Divide $18000 in 40.equal parts: what is the value
of each part? : Ans. &
4. Divide $3769,25 into 50 equal parts: what is one
pert? Ans. $75,38 +.
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\

5. A farmer purchased a farm contaiming 725 acres, for
which he paid $18306,25: what did it cost him per acre?
Ans. $25,25.

6. A merchant buys 15 bales of goods .at auction, for

~ which he pays $1000: what do they cost him per bale?

Ans. $66, 66 6 +._
7. A drover pays $1250 for 500 sheep: what shall he
sell them for apiece, that he may neither make nor lose by
the bargain?
8. The dairy of a farmer produces $600, and he has
26 cows: how much does he make by each cow ?
JAns. $24.
9. A farmer receives $840 for the wool of 1400 sheep:
how much does each sheep produce him?  /Ans. $0,60.

‘APPLICATIONS IN THE FOUR PRECEDING RULES.

I. A farmer sold a yoke of oxen for $80,75; 6 cows
for $#29 each ; 30 sheep at $2,50 a head; and 3 colts, one
for $25, the other two for $30 apiece: what did he re-
ceive for the whole lot? Ans. $414,75.

2. A merchant buys 6 bales of goods, each containing
20 pieces of broadcloth,and each piece of broadcloth con-
tained 29 yards; the whole cost him $15660 : how many
yards of cloth did he purchase, and how much did it cost -
him per yard ? Ans. 3 3480 yards.

$4,50 per yard.

3. A man dies leaving an estate of $33000 to be equally
divided among his 4 children, after his wife shall have
taken her third. What was the wife’s portion, and what
the part of each child? Ans

4. A person sells 3 cows at $25 each; and a yoke of
oxen for $65: he agrees to take in payment 60 sheep:
how much do his sheep cost him per head ?

Ans. $2, 33 3 4.

5. A person settling with his butcher, finds that he is
charged with 126 pounds of beef at 9 cents per pound;
85 pounds of veal at 6 cents per pound; 6 pair of fowls
at 37 cents a pair; and three hams at 1,560 each: howr
much does he owe him ? JAns. $2318
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6. A farmer agrees to furnish a merchant 40 bushels
of rye at 62 cents per bushel, and to take his pay in coffee
at 16 cents a pound: how much coffee will he receive?

Ans. -

7. A farmer bargains with his tailor for a new coat
every six months, a new vest every three months, and three
pairs of pantaloons a year: the coats to cost $29,50 each,
the vests $3 a piece, and the pantaloons $12 a pair : at the
end of two years how much did he owe him ?

Ans. $214.

8. A farmer raises 300 bushels of wheat, for which he
receives $1,374 per bushel ; 500 bushels of potatoes at 29
cents a bushel ; 1000 bushels of oats at 34 cents a bushel,
and 75 tons of hay for which he receives 16 dollars per
ton: how much does the whole come to ? :

Ans. $2097,50.

9. A farmer has six ten acre lots in each of which he
pastures 6 cows : each cow produces 112 pounds of butter,
for which he receives 18} cents per pound: the expenses
of each cow are 5 dollars and'a half: how much does he
make by his dairy ? Ans. 8§547,92.

10. A man lets out 2000 sheep, with the condition that
he is to have three fourths of what the produce after
deducting the expenses of shearing: they yield 4 pounds
of wool a head, which is sold at 474 cents per pound.
‘The expense of shearing is one tenth of the whole: what
‘does the owner of thens%leep receive ? Ans.

11. A man lets out his farm on shares. He is to have
half the grain, one third the price of the hay, and one
quarter the increase of the live stock. At the end of the
time, there have been raised, 500 bushels of wheat worth
1,87} a bushel, 300 bushels of oats worth 37} cents a
bushel, 250 bushels of corn worth 80 cents a bushel, 65
tons of hay worth $18 a ton; and the increase of thelive
stock, had been, 5 two years old worth $8 a piece, 8 calves
v $5 a piece, 10 sheep worth $2 apiece, a colt worth

- and a pair of steers worth $28,50: how much was

- 'awner of the land te receive ? Ans. $1056,121.
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BILLS OF PARCELS.

New York, May 1st, 1837.

Mr. James Spendthrift
Bought of Benj. Saveall.

16 pounds of tea at 85 cents per pound - - -

27 pounds of coffee at 15} cents per pound - -

15 yards of linen at 66 cents per ynnf

$27, 68 5.
Rec’d payment, Benj. Saveall.

Albany, June 2d, 1837.
Mz Jacob Johns Bought of Gideon Gould.
36 pounds of sugar at 91 cents per pound - - -
3 hogshead of molasses, 63 galls. each ..
at 27 cents a gallon - - - -

5 caaks of rice 285 pounds each, at 5 cts. per pound
2 chests of tea 86 pounds each, at 96 cts. per pound

Total cost $290,82.
Rec’d payment, For Gideon Gould,
Charles Clark.

. Hartford, November 21st, 1837.
Gideon Jones Bought of Jacob Thrifty.
69 chests of tea at $55,65 per chest - - - -

126 bags of coffee, 100 pounds each, at l2-§ cts. }
per pound - - - - -

167 boxes of raisins at $2,75 perbox - - -

8600 bags of almonds at $18,50 per bag - - -

9004 barrels of shad at $7,50 per barrel - - -
60 barrels of oil 32 gallons each, at $1,08 per gall.

Amount $90277,79).
Received the above in full, Jacob Thrifty.

W
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DENOMINATE NUMBERS.

§ 33. There are other denominate numbers besides
those of Federal ‘Money. For example, 6 yards of cloth
is a denominate number, the unjt, 1 yard of cloth, being
denominated or named.

Two numbers are of the same denomination, when they
have the same unit, and of different denominations when
they have different units. ’

For example, 8 feet and 10 feet are of the same denomi-
nation, the unit being 1 foot ; but 30 feet and 60 yards are
of different denominations, the unit of the first being 1 foot,
and the unit of the second, 1 yard.

Q. What is a denominate number? (see § 45.) What is the unit

of 6 yards of cloth? When are two numbers of the same denomina-
tion? Give an example. When of different denominations? Give

an example.

§ &4. The following Tables show the different kinds of
denominate numbers in general use, and also their relative
values. '

ENGLISH MONEY. .
The denominations of English Money, are guineas,
pounds, shillings, pence, and farthings.

TABLE.

4 farthings marked far. make 1 penny marked d.
12 pence - - - 1shilling - s
20 shillinggs - - - 1lpound - &£
21 shillings - - - 1 guinea -

£ s d  far.
1 = 20 = 240 = 9060
1= 12= 48
1= 4
Note.—Farthings are generally expressed in fractions of
a penny. Thus, for 1 farthing we write 1d, for 2 farthings,
3d, and for 3 farthings, 2d.

% What are the denominations of English Money? Repeat the
table. How are farthings generally expressed ¢
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REDUCTION OF DENOMINATE NUMBERS.

§ 33. Reduction is changing the denomination of a
number without altering its value.

For example, 42 dollars and 35 cents are expressed in
different denominations.

But 42 dollars are equal to 4200 cents, .
Add 35 cents, :

the sum 4235 cents is equal to 42
dollars and 35 cents. Here we have brought the numbers
to the same denomination without altering their value. .

Again, if we have 24 shillings, we can reduce them to
pounds and shillings : for, since 20 shillings make 1 pound,
24 shillings are equal to £1 4s. Here we have again
changed the denomination without altering the value.

We may take, as another example, 3 yards and reduce
it to inches. Now, since 3 feet make a yard, and 12
inches a foot, we have

3x3=9 feet; and 9 X12=108 inches.

If; on the contrary, it were required to bring inches into .
yards, we should first divide by 12, to bring them into
feet, and then by 3 to bring the feet into yards. Thus,

108 inches +~12=9 feet; and 9 feet +3=3 yards.

We therefore see, that reduction of denominate numbers
generally, like that of Federal Money, is divided into two

parts. . .
1st. To reduce a number from a higher denomination to
a lower. .

2d. To feduce a number from a lower denomination to
a higher.

({; What_is reductiont How many Igmmds and shillings in 24
shilings? How many feet in @ yard? How many inches in a foot ?
How many feet in 3 yards?- How mamy inches in 3 yards? How many
feet in 72 inches? How many yards? Into how many parts may re-
duction of denominate numbers be dividled? Name them.

e i me
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CASE L

§ 36. To reduce denominate numbers from a higher
denomination to a lower.
) RULE. )
1. Consider how many units of the next lower denomina-~ -
tion make one unit of the higher. -
. . Multiply the higher denomination by that number, and

add to the product the number belonging to the lower : we
shall then have the equivalent number in the next lower de-

nomination.
1. Proceed in a similar way through all the denomina-
tions to the last; the last sum will be the required number.

. How do you reduce numbers from a higher to a lower denomi-
nation? Repeat the rule.

EXAMPLES.
1. Reduce 9 yards and 6 feet to inches?
OPERATION.
9
3
We first bring the yards to feet, 97
and then add the 6 feet,after which 6 feet to be added.
we reduce the whole to inches. =53 °
12
* 396 inches.
2. Reduce £27 6s 84 to the denomination of pence.
OPERATION.
£27 6s 8d
20
540
. iye Bs
We first bring the pounds to shillings 5465
and then add the 6s; we then bring the 12
shillings to pence and add in the 8d, _
giving for the answer, 6560 pence. 65582d
65604
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In reducing, we often add the next OPERATION.

lower denomination mentally without £27 65 84
setting it down. Thus, when we mul- 20

tiply by 20, we add the 6s, without 546s
writing it down, making in the pro- 12
duct 6 in the units place : and when we 8560
multiply by 12 we say, 12 times 6 are _

72 and 8d to be added make 80. .

3. In £1465 14s 5d how many farthings? Ans. 1407092
4. In £45 125'10d, how many pence? . Jns. 10954.
5. In 87 guineas, how many farthings?  Ans. 87696.
6. In £145 16s 11d, how many pence?  Ans. 35003.

CASE II.

$ 37. To reduce denominate numbers from a lower
denomination to a higher.

RULE.

1. Consider how many units of the given denomination
make one unit of the next higher ; and take this number for
a divisor: divide the given number by it and set down the
remainder, if there be any.

11. Divide the quotient thus obtained by the number of units
in the next higher denomination, and set down the remainder.

IlI. Proceed in the same way through all the denomina-
tions to the highest ; the last quotient with the several re-
mainders annexed, will give the answer sought, and if there
be no remainders, the last quotient will be the answer.

Q In reducing from a lower denomination to a higher what do you
first do? What next? and what next?

EXAMPLES.

1. Reduce 3138 farthings to the denomination of pounds..

In this example we first divide OPERATION.
by 4, the number of farthings in 4)3138

a penny; the quotient is 784 12)784 2 far. rem.

pence, and 2 farthings over. The
784 pence are then divided by 210)6l5 - 4d. rem,
12, the number of pence in a ~ 3..055rem,

shilling. The quotient is 65 | Aus. £3Esdd 2 far.

shillings and four pence over.

’

.
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The 65 shillings are then divided by 20, the number of
shillings in a pound, the quotient is £8 and a remainder of
5 shillings. Hence, £3 5s 4d 2 far. is the value of 3138
farthings.

Nore.—The same rules apply to all the denominate
numbers.

2. Beduce 3658 inches to yards ?

Ans. 101 yards, 1 foot, 10 inch.

8. In 80 guineas, how many pounds ? Ans. £84.

4. In 1549 farthings, how many pounds shillings and
pence? Ans. £1 12s 31d.

5. Reduce 1048 pence to pounds. Ans. £4 s 2d.

6. Reduce 4704 pence to guineas. Jns. 18 guineas 14s.

7. In 6169 pence, how many £?  JAns. £25 14s 1d.

PROOF OF REDUCTION.

§ &§8. After 2 number has been reduced from a higher
denomination to a lower, by the first rule, let it be reduced
back by the second ; and after a number has been reduced
from a lower denomination to a higher, by the second rule,
let it be reduced back by the first rule. If the results
agree the work is supposed right.

EXAMPLES.
1. Reduce £15 7s 6d to the denomination of pence.
OPERATION. PROOF.
15 12)3690
_20 2/0y30{7....6d Rem.
307 15 ....7s Rem.
12 . .
. 3690 Ans. £15 s 6d.
2. In £31 85 9d 3 far.: how many farthings? Also

the proof.
3. In £87 14581d: how many farthings? Also the proof.
4. In £407 19s 113d: how many farthings? Also the

proof.
TROY WEIGHT.

§ 839. Gold, silver, jewels, and liquors, are weighed by
ihis weight. hs denominations are pounds, ounces, penny-
weig hts, and grains.
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TABLE.

24 grains, gr. make 1 pennyweight, marked pwt
20 pennyweights - 1oumce - - - -

12 ounces - - - 1lpound - - - - Zb
. oz. pwt. gr.
1=12=240=5760

1= 20= 480 .
1= 24

Q. What things are weighed by Troy weight? What are its deno
minations? Repeat the Table.

EXAMPLES.
1. Reduce 1615. 110z. 15pwt. to pennyweights.
. OPERATION,
16 2.
12 oz.
In this example, we first mul- 192
tiply by the number of ounces in 11 oz added.

a pound, and then add the ounces; | —55

we then multiply by 20 and add 20 puwt. in an oz.

th ights. —
e pennyweig 2060
15 pwt. added.
4075 pennyweights.
2. In 257b. 9oz. Opwt. 20gr.: how many grains?
JAns. 148340.
3. Reduce 6490gr. to pounds.
We first divide by OPERATION.
the number of grains in 24) 6490 .
;wﬁwt;; then by ththe 2|0)27]0 10gr. remainder.
. in an oz.; then Tovia  To. :
by the ounces ina b 12)13. . 10pwt. remainder.

1.. loz. remainder.

. Ans. 11b. 1oz. 10pwt. 10gr.
4 In 67861Wm, how many pounds?
. JAns. 1171b. Yoz. 15pwl. 18gr.
5. Reduce 8794pwt. to pounds.
Ans. 3618, 7oz 14pwt.
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APOTHECARIES' WEIGHT.

§ 60. This weight is used by apothecaries and physi-
cians in mixing their medicines. Its denominations are
pounds, ounces, drams, scruples, and grains. The pound
and ounce are the same as the pound and ounce in the
Troy weight; the difference between the two weights
consists in the different divisions and subdivisions of the
ounce.

TABLE,

20 grains, gr. make 1 scruple, marked B.
3 scruples - - 1dram, - - - 3.
8 drams - - - 1 ounce,- - - Z.

12 ounces- - - 1pound, - - M

5 3 3 B &
1=12=96=288=5760
1= 8= 24= 480
1= 3= 60
1= 20
Q. What is the use of the Apothecaries’ weight? What are its

denominations? Of what value are the pound and the ounce? Repeat
the Table.

EXAMPLES.

1. Reduce 9% 83 63 2D 12gr., to grains.

We first multiply by the num- OPERATION,
ber of ounces in a /b., and at 9 ‘
the same time add in the 12
ounces. We next multiply by 116 ounces.
the number of drams in an 8
ounce and add in the drams: 934 4
we then multiply by the number 3 rams.
of scruples in a dram and add —
in the scruples; and lastly, we 2804 scruples.
multiply by 20 and add in the 20
grains. dns. 56092 grains.

2. Reduce 271 93 63 13 to scruples.
Ans. 8011 scruples.
3. Reduce 94% 113 13 to drams. Ans. 9113 drams.
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4. In 56092 grains, how many pounds?

We first divide by 20, the OPERATION.
number of grains in a scruple : 2/0)5609|2
then by 3 the number of scruples T3)2804 . . 12gr
in a dram : then by 8 the num- —8) 934 . 2D
ber of drams in an ounce; and _)__. © e
lastly by 12, the number of . 12) 116. . 63.
ounces in a pound. 9p 83.

Ans. 9 83 63 2D 12gr.

5. Reduce 24033 grains to pounds.

\ Ans. 4% 23 03 1p 13gr.

6. Reduce 32044 scruples to pounds.

Ans. 111b 33 13 1D,
AVOIRDUPOIS WEIGHT.

§ 81. By this weight are weighed all coarse articles,
such as hay, grain, chandlers’ wares, and all the metals,
excepting gold and silver.

Its denominations are tons, hundreds, quarters, pounds, -
ounces, and drams.

In this weight the words gross and net are used. Gross
is the weight of the goods, with the boxes, casks, or bags,
in which they are contained. Net is the weight of the
goods only; or what remains after deducting from the
gross weight, the weight of the boxes, casks, or bags.

A hundred weight is 112 pounds, as appears from the
Table. But at the present time, the merchants in our
principal cities, buy and sell by the 100 pounds.

TABLE.
16 drams dr. make 1 ounce, marked oz.
16 ounces - - 1pound, - - - b
28 pounds - = 1 quarter, - - - g¢r.
4 quarters - - 1 hundred weight, cwt.
20 hundred weight,1 ton, - - - - T.

T. cwt. gr. Ib. oz. dr.
1=20=80=2240=35840=>573440
1= 4= 112= 1792= 28672
1= 28= 448= 7168
1= 16= 256
1= 16
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Q. What articles are weighed by chls weight? What are its deno-
minations?  What doei[grass mean? What does 7¢t mean? What

isa hundred weight ?
Repeat the Table.

EXAMPLES.

ow do they buy and sell in the principal cities?

1. Reduce 5T. 8cwt. 3¢r. 241b. 130z. 14dr. to drams.

" OPERATION.
5
‘ 20
We first multiply by 20 and add 108
in the 8 hundred : we next multiply 4
by 4 and add in the 3¢r.; next by i35
28 and then add in the 247b.; next 28
by 16 and then add in the 130z.; —
and finally by 16 and add in the 12204
14dr. 18
195277
16

3124446 drams.

2. Reduce 27T. 17cwt. 29¢r. 211b. to ounces.

Ans. 10114720z.

8. Reduce 94T. 19cwt. 1¢r. to quarters. JAns. 7597¢r.

4. Reduce 3124446 drams to tons.

4x4=16 g‘Mﬂ?_
4781111 ... 2

4x4=16 g 4)195277 . . . 3 X 4+42=14dr.

4)48819 ... 1

AxT=28 { 4)12204 . .. 3x4+1=130z.

7)3051

4)435 . . . 6 x4=241b.
2[0)10[8 . . . 3¢r.
5 Scwt *

Ans. 5T. Scuwt. 3qr. 241b. 130z. 14dr.
8. Reduce 108910592 drams to tons.

Ans. 189T. 18cwt. 2qr.
6. Reduce 2998128 ounces to tons.

Ans. 83T. 13cuwt. Ogr. 71,
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LONG MEASURE,

§ 62. Long measure is used when length only is con-
sidered. Its denominations -are degrees, leagues, miles,
furlongs, rods, yards, feet, inches, and barley-corns.

TABLE,
3 barley-corns, bar make 1 inch, marked in.
12 inches - - - 1 foot, - - ft
3feet - - = 1 yard - -
5% yards or 161; feet - 1 rod, perch, or pole, rd
40 rods - 1 furlong, - - fur
8 furlongs or 320 rods 1 mile, - - mi
3 miles - - 1 league, - - L
60 geographical or 69? . - °
statute miles 1 degree deg. or
a great circle, or circum-
860 degrees - - g ference of the earth.

mi. fur. rd. yd. ft in.
1=8=320=1760=5280=63360
1= 40= 220= 660= 7920
1= 5= 16}= 198
I= 3= 86
1= 12
Note.—A fathom is six feet, and is generally used to
measure the depth of water.
A hand is 4 inches, and is used to measure the height of
horses. -~

._ Q. When is Long Measure used? What are its denominations?
Repeat the table. hat is a fathom? What is a hand ?

EXAMPLES.
1. In 675 fi. 10in. 2bar.; how many barley-corns ?
We first reduce the feet ogglsu'mon.
to inches and then add in 12
the 10 inches: we next re- =
duce the inches to barley- 8110
corns and add in the 2 3

barley-corns. Ans. 24332 barley-corns.
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2. In 59mi. 7fur. 38rd.; how many rods?
Ans. 19198rd.
3. In 194656 bar.; how many feet?

We first divide by the num- OPERATION.
ber of barley-corns in an inch, 3)194656
and then by the number of inches 12)64885 . . . 12ar.
in a foot. 5407 ., . lin.

Ans. 5407ft. lin. 1bar.
4. In 115188 rods, how many miles ?
Ans. 359mi. 7fur. 28rd

CLOTH MEASURE,

§ 3. Cloth measure is used for measuring all kinds of
cloth. Its denominations are Ells French, Ells English,
Ells Flemish, yards, quarters, nails, and inches.

TABLE,

. 2} inches in. make 1 nail  marked ma.
4 nails - - 1 quarter of a yard  g¢r.

4 quarters - - 1yard - - yd.
3quarters - - 1Ell Flemish - E. FL
Squarters = - 1ElEnglish - E E.
,pquarters - - 1EllFrench - E.Fr.

Q. For what is Cloth Measure used? What are its denominations?
Repeat the Table.

EXAMPLES.
1. In 38yd. 3qr. 3na., how many nails ?
: OPERATION
We first reduce the yards to quar- 32
ters and add in the 3¢r.; we next re- J——
duce the quarters to nails and add in the - 143
8 nails. 4
. dns. 575 na
2. Reduce 49 Ells English to nails. Ans. 980na.
3. Reduce 51 Ells Flemish, 2¢r. 3 na. to nails. e
vAns, 623na. -

5
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4. In 3278 nails, how many yards?

We first divide by 4 which OPERATION.
brings the number to quarters, and 4)3278
then again by 4, which brings it to “4)819. . 2na.
yards. ~304 . . 3qr.

Ans. 204yd. 3¢r. 2na.
5. Reduce 340 nails to Ells Flemish. Ans. 28 E. Fi. 1¢r.
6. In 67 quarters, how many yards?  .ns. 16yd. 3¢r.

LAND OR SQUARE MEASURE.

§ 64. Land or square measure is used in measuring
land, or any thing in which length and breadth are both
eonsjdered.

A square is the space included be- 1 Foot.
tween four equal lines, drawn perpen-
dicular to each other. Each line is
* called a side of the square. If each side
be one foot, the figure i is called a square

foot.

If the sides of the square be each
one yard, the square is called a square o
yard. In the large square there are
nine small squares, the sides of which
are each one foot. Therefore, the
square yard contains 9 square feet.

Square.

1 Foot.

-~

1 yard=3 feet.

*3o0j g=pIe4 |

The number of small squares that is contained in any
large square is always equal to the product of two of the
sides of the large square. As in the figure, 3 X3=9 square
feet. The number of square inches contained in a square
foot is equal to 12 X12=144.

TABLE. .
144 square inches, sq. in. make 1 square foot, Sg ft.
9 square feet - -.... 1 square yard, Sq.yd.
301 square yards -~  »¥% 1 square pole,
40 square poles - - 1 rood, -
4 roods - - 1 acre, - A.
640 acres - 1 squars mile, M.

-
deoee
®ecenrs
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A. R. P. Sq.yd. Sq. ft. 8q.in.
1=4=160=4840=43560=6272640
1= 40=1210=10890=1568160
1= 30-}= 272%= 39204

1= 9= 1296

1= 144

The Surveyor’s or Gunter’s chain is generally used in
surveying land. It is 4 poles or 66 feet in length, and is
divided into 100 links. '

TABLE,
723 inches make 1 link, marked - - 1
4rods or 66 fz. - - - 1chain, - - - - ¢
80 chains - - - - - 1mie, - - - - mi
1 square chain - - - 16 square poles, - - P.
10 square chains - - - lacre, - - - - A

Land is generally estimated in square miles, acres, roods,
and square poles or perches.

Q. For what is square measure used? What is a square? If each
side be one foot, what is it called ? -If each side be a yard, what is it
called? How many square feet does the square yard contain? How
is the number of small squares contained in & larﬁe square found?
Repeat the Table. What chain is used in surveying land? How long
isit? H‘i)w is it divided? Repeat the Table. How is land generally
estimated ?

EXAMPLES.

1. In 32M. 25A. 3R., how many square poles?

OPERATION.

We first bring the square 63(2)
miles to acres by multiplying _
by 640,2and then add in the 25 20505
acres. We next reduce to 1 4
roods and add in the 3 roods: 82023 roods,
we then reduce to poles. ’ 40

- ns. 3280920 P.,

2. In 19A. 2R. 37P., how many square poles ?
) Ans. 3157 P.
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3. In 176 square chains, how many square rods?
Ans. 2800 P,

4. In 37456 square inches, how many square feet ?

12)37456
12x12=144 g 12)3121 .. 4
"260..1
1x12F4=16.

Ans. 260 Sq. f1. 16 Sq. in.

5. In 14972 square rods, how many acres ?
Ans. 934. 2R. 12P.

6. In 3674139P. how many square miles ?
. Ans. 35M. 563.4. 1R. 19P.

SOLID OR CUBIC MEASURE.

§ 85. Solid or cubic measure is used in measuring
stone, timber, sarth, and such other things as have three
dimensions of length, breadth, and thickness. Its deno-
minations are tons, cords, yards, feet, and inches.

A cube is a body, or solid,
having six equal faces, which
are squares. If the sides of
the cube be each one foot long,
the solid is called a cubic or
solid feot. But when the sides
of the cube are one yard, as in
the figure, the cube is called a " 3feet=1 yard.
cubic or solid yard. The base of the cube, which is the
face on which it stands, contains 3X3=9 square feet.
Therefore 9 cubes, of one foot each, can be placed on the
base. If the solid.were one foot high it would contain 9
cubic feet; if it were 2 feet thick it would contain two
tiers of cubes, or 18 cubic feet; and if it were 3 feet high,
it would contain three tiers, or 27 cubic feet. Hence, the
content of a solid is equal to the product of its length,
breadth, and thickness. Therefore, 1 cubic foot contains
12x12xX12=1728 cubic inches.

3 feet=1 yard.
L

ceneh A
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TABLE,

1728 solid inches, 8. in. make 1 solid foot, 8. f%.
27 solid feet - - - - 1 solid yard, . yd.
40 feet of round, or 50 1 to T
feet of hewn timber, ny- = - lom

128 solid feet=8 X4 x4, that is, a )’

pile 8 feet in length,, 4-feet’in % make 1 Cord of

width, and 4 feet in height wood. - - C.

Norte.—A cord foot, is one foot in length of the pile
which makes a cord. It contains sixteen solid feet.

Q. For what is solid or cubic measure used? What are its deno-

" minations? What is a cabe? What is a cubic or solid foot? What

is a cubic yard ? How many cubic feet in a cubic yard? Whatis the
content of a solid equal to? Repeat the T'able. What is a cord of
wood? How many solid feet does it contain ?

EXAMPLES.

1. Reduce 14 tons of round timber to solid inches.

Ans. 967680 solid inches.

2. In 55 cords of wood, how many solid feet?
Ans. 7040.

3. In 25 cords of wood, how many cord feet?
Ans. cord f2.
4. Reduce 3058560 cubic inches to tons of round

timber.

OPERATION.
We ﬁrst' divide 1728)3058560(1770
by 1728 the num- 1728
ber of solid inches 13305
in a solid foot, and 12096
next by 40 the num- —oner . 4/0)17710
ber of solid feet in gggg | )-T:il 10
a ton. _— o=
00000
Jns. 44 tons 10f2.

5. Reduce 28160 solid feet to cords. Ans. 220 cords.

8. Reduce 174964 cord feet to cords.

Ans. 21870 cords, 4 cord. fee’t.’
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WINE MEASURE,

§ 6. Wine measure is used in measuring all liquors
excegl ing beer and ale. Its denominations are tuns, pipes,

hogsheads, barrels, gallons, quarts, pints, and gills.
TABLE,

4 gills, gi. make 1 pint, marked pt.
2Zpints - - - - - 1lquart, - - - gqt
4quarts - ~ - - - 1 gallon, - - - gal.
314} gallona = = =~ = 1 barrel, - = bar.
- = = - 1 hogshead, - hAd.
2 hogsheads - - - 1 pipe, - - - pi

‘2 pipes or 4 hogsheads 1 tun, - - - tun.
tun. pi. hhd. bar. gal. gt. pt. gt.
1=2=4=8 = 252 = 1008 = 2016 = 8064
1=2=4=126= 504 = 1008 = 4032
1=2= 63= 252 = 504 = 2016
1= 31} = 126 = 252 = 1008
= 4 = 8= 32
1= 2 = 8
. 1= 4
Note.—A gallon, wine measure, contains 231 cubic inches.

Q. What is measured by wine measure? What are jts denomina-
tions? Repeat the Table. What is the content of the wine gallon?

EXAMPLES.
1. In 5 tuns 1 hogshead of wine, how many gallons?
OPERATION.
b
We first multiply by 4 the 4 .
number of hogsheads in a tun o1
and add in the 1 hogshead, after 63
‘which we reduce to gallons. 63
' ’ 126
Ans. 1323 gal.
2. Reduce 12 pipes 1 hogshead and 1 quart of wine
to pmts Ans. 12602pt.

. In 1 tun of cider, how many gills ? Ans. 8004
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4. In 10584 quarts of wine, how many tuns?
. 4)10584
63=7x9 z 7)2646
o7
4)42
Ans. 10tuns. 2hhd.
6. Reduce 201632 gills to tuns. Ans. 25tuns. 1gal.
6. Reduce 16128 gills of cider to tuns. Ans. 2tuns.
ALE OR BEER MEASURE,

§ 87. Ale or beer measure is used in measuring ale,
beer, and milk. Its denominations are hogsheads, barrels,
gallons, quarts, and pints. )

TABLE.
2 pints pt. make 1 quart, marked gt
4quarts - - - - 1gallon, - - - gal

36 gallons - - - - 1barrel, -. - - bdar.
64 gallons - - - - 1hogshead, - - &hd.
‘hhd. bar. gal. qt. pt.
1=11=054=216=432
1=36=144=288
1= 4= 8
. 1= 2
Nore.—A gallon, beer measure, contains 282 cubic
inches.
Q. For what is ale or beer measure used? What are its denomira-

tions? Repeat the Table. How many cubic inches jn a gallon, beer
measure ?

EXAMPLES.

1. Reduce 47bar. 16gal. 44t. to pints.  Ans. 13672pt.
2. In 27kkd. of beer, how many pints ? Ans. 11664
3. In 55832 pints of beer, how many hogsheads ?

’ JAns.

‘. 4. In 64972 quarts of beer, koW many barrels ?
t . Ans. 451dar. 7gal.

AP
o
»” bl

¢
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DRY MEASURE.
§ 68. Dry measure is used in measuring all Jdry articles,
such as grain, fruits, roots, salt, coal, &c. Its denomina-
tions are chaldrons, bushels, pecks, quarts, and pints.

TABLE,
2 pints pt. make 1 quart, marked gqt.
8 quarts - 1 peck, - pk.
4 pecks - 1 bushel, - bu.

36 bushels - 1 chaldron, - ch.
ch. bu. pk. qt. pt
1=36=144=1152=2304"
1= 4= 32= 64
1= 8= 16
1= 2
Note.—A gallon Dry measure contains 268% cubic
inches. A Winchester bushel is 18} inches in diameter, 8 |
inches deep, and contains 21602 cubic inches. [
Q. What is the use of Dry measure ? What are its denominations ¢

R at the table. 'What is the content of agallon? How large is
inchester bushel ?

EXAMPLES.

1. In 372 bushels, how many pints ? JAns. 23808.
2. In 5 chaldrons 31 bushels, how many pecks ?
’ A

ns.
3. In 17408 pints, how many bushels ? dns. 272.
4. In 4220 pints, how many chaldrons ?
Ans. 1ch. 29bu. 8pk. th

§ 69. The denominations of time are years, months, ,
weeks, days, hours, minutes, and seconds.
‘A

60 seconds sec. make 1 minute, marked m. :
60 minutes - - - lhour,- - - = Ar |
24 hours - - - - lday, - - - - da j
7days - - - - 1week, - - - wk !
4 weeks - = - - lmonthy - - - mo, {
13 mo 1 day and 6 hrs. } 1 common or) _ |
or 3065 days, 6 hrs. §  Julian year, § yr '

I

PRLIp S



DENOMINATE NUMBERS. 107

yr. wk. da. hr. m. sec.
1=52=3651=8766=>525960=231557600
- 1= 7 = 168= 10080= 604800
1 = 2= 1440= 86400
1= 60= 3600
1= 60
The whole days only are reckoned. The odd six
hours, by accumulating for 4 years, make one day, so that
every fourth year contains 366 days. This is called the
Bissextile, or Leap year. :
Although the year is reckoned at 365da. 6hr., it is in
fact but 365da. 5kr. 48m. 48sec., and the diflerence by ac-
cumulating for 100 years makes about 1 day, so that the
centennial years are not leap years. The leap years are
exactly divisible by 4. They are 1840, 1844, &ec.
The year is also divided into 12 calendar months, which
contain an unequal number of days.

1 month January, - - -.-
2 - - . February, - - - - 28
3 - - « March,- - - - - 31
4 - - - April, - - - - . 30
5 « « - May, - - - - - 31
6 - - - June, - - - - - 30
7 e o s duly, - - - - . 31
8 - - - August, - - - - 31
9 . - . September, - - - 30
10 - - . October, - - - - 31
11 - - . November, - - - 30
12 - - - December, - - - 31
Total 365

. The additional day, when it occurs, is added to the
month of February, so that this month has 29 days in the
Leap year.

) - Thirty days hath September,

April, June, and November;
All the rest have thirty-one,
Excepting February, twenty-eight alone.

Q. What are the denominations of Time? How long is a year?
How many days in a common year? How many days ina Leap year1
How many calendar months in a year? Name them and the nuff’
ber of days in each. How many days has February in the

year? How do you remember which of the months have 30 days,
which 311 5
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EXAMPLES.
1. How many seconds in a year of 365da. 6hr.?
OPERATION.

We first reduce the days 3gida Ghr.
to hours and add in the 6 —
hours. We then multiply 1466
by 60 which brings the 730
whole to minutes, after 8766 hours.
which we again multiply 60
by 60 which reduces the 525960 minutes.
number to seconds. 60

. - #/ns. 31557600 seconds.

2. In 12 years of 865da. 28kr. 5Tm. 39sec. each, how
many seconds ? #ns. 379467108 sec.
3. In 49 weeks, how many minutes ? Ans. 493920.
4. In 126230400 seconds, how many years of 365 days?

OPERATION,

We first divide by 60 which © 6]0)12623040/0
brings the number into min- 6/0)210384]0

utes, We then divide again

by 60 which brings it into 4xo=24§ 4)35064
hours, then by 24 which brings 6)8766
it into daye; and lastly, by 365 366)1461(4
which gives the quotient in 1460
years. .

JAns. 4 years and 1 day. -

6. In 756952018 seconds, how many years of 365 days,
each? . JAns. 24yr. 1da. 26m. 58sec.
6. In 5927040 minutes, how many weeks? .ns. 688.

CIRCULAR MEASURE OR MOTION.

§ '70. Circular measure is used in estimating latitude
and longitude, and also in measuring the motions of the
heavenly bodies. Every circle is supposed to be divided
into 360 equal parts, called degrees.
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‘"TABLE.
60 seconds " make 1 minute, marked /.
60 minutes - - 1 degree, - - °.
30 degrees - - lsign, - - - &
12 signs or 360°- 1 circle, - - ¢
c. 8 ° 1 n,

1=12=360=21600=1296000
1= 30= 1800= 108000

1= 60= 8600

1= 60

Q. For what is circular measure used? How is every circle sup-
.posed to be dividled? Repeat the Table.

EXAMPLES.
1. Reduce 55 29° 25/ to minutes. Ans. 10765/,

2. In 2 circles, how many seconds?  Ans.
3. In 32295 minutes how many circles ?
Ans. 1c. 5s. 28°. 15/.
4. In 27894 seconds, how many degrees ?
Ans. 7°. 44/, 54/,

TABLE OF PARTICULARS.

12 things make 1 dozen.
12 dozen - - - - - 1 gross.
12 gross, or 144 dozen - 1 great gross.
v . ALSO, -
20 things make 1 score.

112 pounds - - - - - 1 quintal of fish.
24 sheets of paper = - - 1 quire.
20 quires - - - - - 1 ream.
Q. How many things make a dozen? How many dozen a
How many gross a J:at 088! How many things make a&:’:‘,

How many pounds a qmmal of fish? How many sheetg a q
paper? How many quires a ream ?

BOOKS,
A sheet folded in two leaves is called a folio.
«  folded in four leaves - a quarto, or 4io.
¢  folded in eight leaves - an octavo, or 8vo. - -
“ folded in twelve leaves - adeodecimoor12mo.

& folded in eighteen leaves  an 18mo.
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When a sheet is folded in two leaves, what is it called? When
folded in four leaves? When folded in eight leaves? When folded in
twelve? When folded in eighteen ?

-APPLICATIONS IN REDUCTION.
1. In 6169 pence, how many pounds?

Ans. £25 143 1d.

2. In 591b. 13pwt. Bgr, how many grains ?
Ans. 340157.

3. In £85 8s, how many guineas? J/ns. 81 guineas 7s.

4. How many strokes does a regular clock strike in a
ear of 365 days, striking once at one, twice at two, &c.,

for the 24 hours in the day ? Ans.
5. In 757 boxes of sugar containing 281b. each, how
many tons ? Ans. tons, cwt. gqr.

6. How many cords are there in a pile of wood that is
36 feet long, 6 feet high, and 4 feet wide?
. Ans. 6 cords, and 6 cord feet.

. 7. A man has & journey to perform of 288 miles; sup-
posing him to travel 12 hours each day for 6 days in suc-
cession, at what rate must he travel per hour to accomplish
it in that time? JdAns.  miles,

8. How many yards of carpeting which is one yard in
width, will be required to carpet a room 18 feet wide and
20 feet long ? Ans.

9. Reduce 346 Ells Flemish to Ells English.

Ans. 2073 Ells Eng.

10. Swppose the number of inhabitants in the United
States to be 12 millions, how long would .it take to coant
them, counting at the rate of 50 a mmu}le

66 days 16 hours.

11. A merchant wishes to bottle a cask of wine con-
taining 63 gallons, into bottles containing one pint each:
how many bottles are necessary ? Ans.

12. There is a cube, or square piece of wood, 2 feet
or 24 inches each way; how many small ‘cubes of one
inch each way can be sawed from it, allowing no waste in
sawing ? Jns. 13824

B .
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13. A merchant wishes to ship 285 bushels of flax seed,
in casks containing 7 bushels 2 pecks each: what number
of casks are required ? Ans. 38.

ADDITION .QF DENOMINATE NUMBERS

1. John buys a knife for 1s 8d, and a bunch of quills
for 1s 2d : what do they cost him? ~ Ans. 23 10d.
2. James gives 4s 9d for a pair of shoes, and 2s and 4d
for a pair of stockings : how much do they cost him? .
Ans. 75 1d.
3. How many hours in 8kr.468hr-7Thr.4-9kr.?
. Ans. 30hrs.
4. In 8yd.+7yd.4-5yd.4-6yd.: how many yards?
JAns. 26yds.
5. How many pounds shillings and pence, in £4 8s 9d,
£27 145 11d, and £156 175 10d?

We write the denominations under OPERATION.
each other, and draw a line beneath £ s 4
them. We then add up thecolumn |~ 4 8 9
of pence, and find the sum to be 30. 27 14 11
But 30 pence are equal to 2 shillings 156 17 10

and 6 pence: we therefore write £189 - 1s 6d.
down the 6 and carry 2 to the shil- _—
lings. We then find the sum of the shillings to be 41:
that is, 2 pounds and 1 shilling over. Carrying the 2 to
the column of pounds, we find the sum to be 189.

§ ‘T 1. Addition of denominate numbers, like that of
simple numbers, teaches how to express the value of several
numbers by a single one, which is called their sum.

RULE.

L. Set down the numbers to be added so that all the
denominations of the same kind shall stand in the same
column.
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II. Begin with the column of the lowest denomination, and_
add it up as in whole numbers.

III. Then consider how many unils of this denomination
make one unit of the next higher, and divide the sum by this
number. Write down the remainder under the units of its
kind, and carry the quotient to the next column, as in addi-
tion of simple numbers,

IV. Proceed in the same way for all the columns to the
last, and set down the entire sum of the last column.

The proof is ‘the same as in the addition of simple
numbers.

Q. What is Addition of Denominate Numbers? How do you set
down the numbers for Addition %V here do you begin to add? What
do you do with the first sum ? hat do you write down? What do
you carry to the next column ? * How do you prove Addition?

EXAMPLES.

1. What is the sum of £16 18s 94, £14 13s 84, and
£15 173 42

NoTE ——In simple numbers 10 OPEEA“ON’ d
units of any one of the columns, 16 188 9
make one unit of the next left hand -
column § 8. We therefore carry 14 13 8
one for every 10. But in denomi- 15 17 6
nate numbers the higher denomi- Sum 47 9 11
nations are formed differently. For 30 11 2
example, 12 pence make 1 shilling, = 0 13
the unit of the next higher deno. | Proof 47 911

mination ; and 20 shillings make 1 pound. In passing
from pence to shillings, we must therefore carry 1 for
every 12, and 1 for every 20 in passing from shillings te
pounds. And in general, we must carry 1 for so many
units of the lower denomination as make one unit of the
next higher.

% In simple numbers how many units of one order make one unit

e next hlgher order? How do you can;vhﬂn simple numbers? How

ou carry in passing from pence to shillings? In passing from
ahl to pounds? Generally, how do you carry {
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2. 3. 4.
£(s)d £(s)d £(s)d
173 13 5 705 17 3} 104 18 9-;
87 17. 73 354 17 23 404 17 83
75 18 73 175 17 33 467 11 10}
25 17 8} 87 19 73 597 14 43
10 10 104} 52 12 74[ 2218 6

373 18 3 1377 4 1}

TROY WEIGHT.

Adding up the grains, we find OPERATION.
their sum to be 47 ; that is, 1pwt. . oz pwt. gr.
and 23gr.: setting down 23, and 11 8 18 19
carrying 1 to the pennyweights, | 114 9 6 16
we find their sum to be 42: | 223 10 17 12
that is, 20z. and 2pwt. Carrying | 350 5 2 23
2 to the ounces, we find their | ———mm8m
sum to be 29; that is, 2/5. and 50z.: carrying 2 to the
pounds, and adding, we find their sum to be 350.

. oz pwt. gr. . oz pwt. gr.

Add 100 10 19 20 171 6 13 14
432 6 0 5 391 11 9 12

80 3 2 1 230 6 6 13

7 0 0 9 94 7 3 18

0 11 10 23 42 10 15 20

0 0 8 9 31 0 0 21

Sum 621 8 1 19 962 6 10 2

APOTHECARIES' WEIGHT.

® 3 3 Dg., 3 3Deg -30D e
24 7 2 1 16, 11 2 1 17 3 2 15
17 11 7 2 19 7 4 2 14 0 1 13
36 6 5 0 7 4 01 19 2 2 11
15 9 7 1 138 2 6 2 11 {7 0 17
9 383 41 9 101 2 16 5 2 14
16 10 3 2 17 8 7.1 13 8 1 O
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AVOIRDUPOIS WEIGHT.

ADDITION OF

cwt. gr. 1b. oz dr.
14 1 25 14 9
13 2 20 1 -15
9 3 6 7 3
10 0 18 12 11
7 2 271 3 2
-6 1 19 8 1
4 83 0 15 5
12 2 0 0 13
7% 2 6 15 11

ton. cwt. gqr. 1b. oz.
15 12 1 10 10
71 8 2 6 O
83 19 3 15 5
36 7 0 20 14
47 11 1 27 11
63 5 2 19 7
12 13 1 14 9

9 7 0 5 10
340 5 2 8 2

A merchant bought 4 barrels of potash of the following
weights, viz. 1st, 3cwt. 1¢7. 251b. 120z. 3dr.; 2d, 4cwt. 1¢gr.
211b. 40z.; 3d, 4cwt.; 4th, 3cwt. 3gr. 271b. 150z. 15dr.
What was the entire weight of the four barrels ?
Ans. 15cwt. 3gr. lle 0oz. 2dr.

" LONG MEASURE.

16
327
87
1

432

E.Fl. gr
126 4
65 3
72 1
167 2
0

424

22
105
37

L. mi. fur. rd. yd. ft. in. bar.
2 7 39 90 2 11 2
1 2 20 1556 1 9 1
0 1 15 327 0 7 0
11 1 560 2 1 2
2 4 35 624 1 5 2
CLOTH MEASURE,
. na, . yd. gr. na. E. E. gr.
4 4 3 2 128 6
1 5 4 1 20 3
3 6 10 19 1
2 25 2 2 15 8
2 2 31 184 3
LAND OR SQUARE MEASURE.
qudSqftSqm M 4. R P
4 700 3 37
3 27 6 375 2 25
8 2 7 450 1 31
7 12‘_7_' 11 30 0 25
5 116 27 277 0 38

263
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There are 4 fields, the 1st, contains 12A. 2R. 38P.;
the 2d, 4A. 1R. 26P.; the 3d, 85A. OR. 19P.; and the
4th. 57A. 1R. 2P.: how many acres in the four fields ?
Ans. 159A. 2R. 5P.

SOLID OR CUBIC MEASURE.

8. yd. 8. ft. 8. in. C. S.fi C. Cord feet.
65 25 1129 16 127 87 9
37 26 132 17 12 26 7
50 1 1064 18 119 16 6
22 19 17 37 104 19 5

176 18 614 90 . 106 151 3 .
WINE MEASURE.
hhd. gal. qt. pt. tun. pi. hhd. gal. qt.
127 65 3 2 14 2 1 27 3
12 60 2 3 15 1 2 25 2
450 29 0 1 4 2 1 27 1
21 0 2 3 5 0 1 62 3
14 39 1 2 7 1 2 21 2
627 7 1 1 50 0 1 38 3
DRY MEASURE,
ch. bu. pk. qt. pt. ch. bu. pk. qt. pt.
27 256 3 7 1 141 36 3 7 2
59 21 2 6 3 21 32 2 4 1
2 1 2 71 86 9 1 0 3
56 9 1 8 2 10 4 4 1 3
94 22 3 7 1 259 12 0 0 1
TIME.
yr. mo. wk. da. hr. wk. da. hr. m. sec.
4 11 3 6 20 8 8 14 55 57 .
3 10 2 5 21 10 7 23 57 49
5 8 1 4 19 20 6 14 42 01
101 9 3 7 23 ~ 6 5 23 19 59
65 8 4 6 17 2 2 20 45 48
172 2 1 4 4 50 4 1 41 34
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SUBTRACTION OF DENOMINATE NUMBERS.
1. John has 3s 6d and gives 1s 4d for a knife: how

much has he left ? . Ans. 25 2d.
2. James has 4s 8d and gives 2s 3d for a bunch of
quills: how much has he left? Ans. 2s bd.

3. What is the difference between £27 16s 8d and
£19 175 9d.¢?

In this example we
cannot take 94 from OPERATIONS.
8d; we therefore add | £ s d £ s d
12d to the 84 making- | 27 16 8 206 35 20
20d, and then say, 9 |19 17 9 19 17 9
from 20, 11 remains. 7 18 11 7 18 11
Set down the 11, and
carry 1 to 17 making 18: then say, 18 from 36 leaves
. 18: set it down and carry one to 19 making 20: 20 from

- 27 leaves 7.

Or we may set down the minuend as on the right:
£26 355 20d. Then 9 from 20 leaves 11; 17 from 35
leaves 18; and 19 from 26, 7 remains.

§ 7. Hence; for the subtraction of denominate num-
bers we have the following

RULE.

L. Set dwn the lesser number under the greater, placing
the same denominations directly under eack other.

I1. Begin with the lowest denomination, and if the number
expressing that denomination be less than the number directly
* over i, make the subtraction as in simple numbers. But i
it be greater, subtract it _from the upper number increased
so0 many units as make one unit of the next higher denomi-
nation, and carry this one which has been borrowed to the
next higher denomination, asin subtraction of simple numbers.

III. Do the same for all the denominations, apnd set down
the several remainders,and they will form the true remainder.

PROOF.
-

Add the remainder to the subti-izaend—their sum should
be equal to the minuend. o
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Q. How do you write down the numbers for subtraction? Where
do you begin to subtract? When the number to be subtracted is less
than the one above it, what do you do? When it is greater, what do
youdo? How do you prove Subtraction ?

. EXAMPLES.

A. R. P T. cwt. gr. b

From - - 18 3 28 4 12 3 20
Take - - 15 2 30'2 2 18 2 26}

Remainder 3 0 38 1 14 0 22

Proof - - 18 3 28 4_ 12 3 20

3) (4)
. oz pwt gr. 1. oz pwt. gr.
From - - 273 0 0 O 18 9 10 8
Take - - 98 10 18 21 9 10 15 20
Remainder 174 1 1 3 8 10 14 12
() (6.

T. cwt. gr. 1b. 02. cwt. qr. 1b. oz dr.
From - - 7 14 1 3 6 14 2 12 10 8
Take - - 2 6 3 411 6 3 16 15 3
Remainder 5 7 1 26 11 7 2 23 11 5
* 7. From 38mo. 2wk. 3da. Thr. 10m., take 10mo. 3wk.
2da. 10hr. 50m. Ans. 2Tmo. 3wk. 20hr. 20m.
8. From 176yr. 8mo. 3wk. 4da., take 91yr. 9mo. 2wk.
8da. Ans. 84yr. 11mo. 5da.

9. From-6 tuns, take 3kkd. 15gal. 3qt.
Ans, tuns. gal. qt.

10. From £3, take 3s. Ags. £2 17s.
11. From 21b., take 202%Troy.
gins. 11b. 110z. 19pwt. 4gr.
- 12. From 8B, take 1B 13 23 28," -

svms. B 3 3
13. From 9T., take 1T. lcwt. 2gr. 208, 150z. 14dr.
Ans. TT. 18cuwk. gz 71b. Ooz. 2dr.
14. From 3 miles, take 3fur. 19rd.  *Heo

.&m‘m $hg. 2174,
RN 3 it

I DA
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APPLICATIONS IN ADDITION AND SUBTRACTION.

1. Sold a merchant one quarter of beef for £2 7s 94,
one cheese for 9s 7d ; 20 bushels of corn for £4 10s 11d;
and 40 bushels of wheat for £19 12s 84d : how much did
the whole come to? Ans. £27 0s 113d.

2. Bought of a silversmith a teapat, weighing 31b. 4oz.
Opwt. 21gr.; one dozen of silver spoons, weighing 21b.
loz. 1pwt.; 2 dishes weighing 167b. 100z. 15pwt. 16gr.:
how much did the whole weigh ?

Ans. 221b. 40z. 6pwt. 13gr

3. Bought one hogshead of sugar, weighing 9cwt. 2¢r.
271b. 140z.; one barrel weighing 3cwt. 271b., and a second
barrel weighing 2cwt. 3gr. 261b. 40z.: how much did the
whole weigh ? Ans.  cwt. qr. 1b. oz

4. A merchant buys two hogsheads of sugar, one
weighing 8cwt. 3¢r. 211b.; the other, 9cwt. 2gr. 61b.; he
sells two barrels, one weighing 3cwt. 1gr. 121b. 140z.; the
other, 2¢cwt. 3¢r. 151b. 60z.: how much remains on hand ?

Ans. 12cwt. 261b. 120z.

5. A man sets out upon a journey and has 200 miles to
travel ; the first day he travels 9 leagues 2 miles 7 furlongs
30 rods; the second day 12 leagues 1 mile 1 furlong;
the third duy 14 leagues; the fourth day 15 leagues 2
miles 5 furlongs 35 rods: how far had he then to travel ?

Ans. 14L. 1mi. 1fur. 15rd.

6. A farmer has two meadows, one containing 9.4. 3R.
37P,, the other contains 10.42. 2R. 25P.; also three
pastures, the first containing 12.4. 1R. 1P., the second
containing 134. 3R., and the third 64. 1R. 39P.: by
how many acres does the pasture exceed the meadow
land? . Jdns. A. R P

7. Supposing the Declaration of Independence to have
been published at precisely 12 o’clock on the 4th of July
1776, how much time elapsed to the 1st of J#nuary 1833,
at 25 minutes past 3 P.M.? /ns. 56yr. 181da. 3hr. 25m.

8. A farmer has three granaries, one for wheat, one for
vye, and one for corn: he fills them all. His wheat
granary coptains 6570u. 3pk. 6gt.; the corn granary.
R57by. 1pk."14t.: the rye granary 459bu. 2pk. 7gt.; how

AN

-
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much grain had he in all, and how much more wheat than
rye? Ans. $Inall 1374bu. 3pk. 6qt.
* { Wheat more than rye 198%u. 7qt.
9. A father was born on the 8th of December 1759,
his first son on the 4th of June 1795 : what was the differ-
ence of their uges ? Ans. 35yr. 5mo. 27da.
10. A merchant has a bill to pay of £600. He has
£250 19s 84 in cash, a good note against A for £75 10s 64
and a note against B for £37 11s 9d: how much money
does he want to make the payment? JAns. £ s d.
11. A tailor requires 1yd. 3¢r. 3na. of cloth for a father’s
coat, and lyd. 1g7. 2na. for each of two sons: the father
buys 6 yards, does he buy too much or too little?  *
Ans. 1yd. 1qgr. 1na. too much.

MULTIPLICATION OF DENOMINATE NUMBERS.

1. Charles pays 6d for a pencil : How much will bay

two pencils? How much will buy 3 pencils? 4 pencils?
"~& pencils ? 6 pencils?

2. James puts 1 quart and 1 pint into a measure: How
much could he put in a measure of twice the size? Ina
measure of three times the size ? 4 times the size? & times
the size ? ‘6 times the size?

3. What is the product of 2s 4d multiplied by 2? by 8?2
by 4? by 5? by 62 by 7? by 82 by 9?

4. What is the product of 1yd. 1¢r. multiplied by 2?2
by 32 by4? by 52 by 6?2 by 7? by 82 by 9?

6. Multiply £3 9s 10d by 4?

- In this example we say, 4 times 10d OPERATION.
are 40d, equal to 3s and 4d. Setdown £ s d
the 44 in the lower line. Then 4 timese 3 9 10
9s are 36s and 3s to carry make 39s, 4

equal to £1 and 19s over: set down £12 36s 404
the 19s. Then 4 times £3 are £12 £13 19: 4d
and £1 to carry make £13. —_—

We may conclude from the examples that, to multiply
a denominate number' by a simple one, is to repeat the de-
nominate number as many times as there are units in the
multiplicr.

KXY
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CASE I
§ @3. When the simple number does not exceed 12.

RULE.

1. Write down the dengminate number and set the multi-
plier under the lowest denomination.

IL. Multiply the lowest denomination by the multiplier,
and see how many units of the next higher denomination
are contained in the product, and set down the excess as in
addition. )

HI. Multiply the next higher denomination by the multi-
plier and add the units to be carried from the last product ;
then reduce the sum to units of the next higher denomina-
tion, write down the excess and proceed in the same way for
all the denominations, selting down the entire product when
you come to the last.

Q. What is required when you multiply a denominate. number

by a simple one? When the simple number does not exceed 12,
how do you write it down? How do you begin to multiply? How

do you carry ?

EXAMPLES.
(1) )

£ s d T.cwt. gr. 1b. oz

17 156 9 9.3 27 12

6 _ 7

106 14 6 3 9 3 26 4
3. Multiply 9s 64 by 3? Ans. £1 8s 6d.
4. What will 12 gallons of brandy cost at 9s 64 per
Hon ? Ans. £5 14s.

5. What will 9¢cypt. of butter cost at £1 11s 5d per cwt.

Ans. £14 25 9d.

APPLICATIONS.

1. What is the cost of 4 yards of cloth at 21 35 6d
per yard? .

OPERATION.
The amount per yard multiplied by | £1° 3s 6d
the number of yards will evidently 4

give the entire cost. £4 145 0d Ans.

XX}
‘esee

.

.

.
.
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2. What will be the cost of 9 hats, at 9s 94 each?
Ans. £4 7s 9d.
" 3. A farmer has 11 bags of comn each containing 2bu.
Ipk. 3gt.: how much corn in all the bags?
Ans. 25bu. 3pk 1qt.
4. What is the cost of 12 bushels of wheat at 9s 64

per bushel ? dns. £ s
6. How much sugar in 12 barrels, each containing 3cuwt.
2gr. 271b.2 Ans. 2T. 4cwt. 3¢r. 161b.

6. In 7 loads of wood, each containing 1 cord and 2
cord feet, how many cords?  /ns. 8 cords 6 cord feet.

CASE II.

§ '74. When the simple number is greater than 12 and
a composite number.

RULE.
Muitiply the denominate number by one of the component

parts, or factors, and then multiply the product by the other
JSactors in succession : the last product is the one required.

EXAMPLES.

1. Multiply £6 2s 9d by 48=06x8.  /ns. £294 12s.

2. What will 24 barrels of flour cost, at £2 11s 8d per
barrel ? JAns. £62.

8. What is the cost of 42cwt. of tallow, at £1 14s 64
per cwt?

4. What is the cost of 120 dozen of candles at 5s 9d
per dozen? Ans. £34 10s.

5. How much water will be contained in 96 hogsheads,

each containing 62gal. 1qt. 1pt. 1gi.? /Ans. 5991 gallons.

CASE NI

§ '785. When the simple number exceeds 12 md is not
a composite number.

RULE.

Multiply the simple number by each of the denominations
separately, and reduce each produc: to the highest denomina-
tion named. Then add the several products together, and
their sum will be the answer sought.
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EXAMPLES.
1. Multiply £5 3s 84 by 13.
13 13 i 13
8d 3s £5
104d=8s 8d. 39s=£1 19s. £65
£65
1 19s
8s 8d

JAns. £67 7s 8d.

2. Multiply £6 8s 9d by 139.
139x9d = 1251d=£ 5 453d
139x8s = 11125 =£ 55 12s
139x£6 = £834 =£834 00

Ans. £394 165 3d.

S. Mnltiply £0 23 4d by 195, Ans. £22 15s.
4. What is the cost of 46 bushels of wheat at 45 71d
per bushel ?-

5. What is the cost of 117cwt. of raisins at £1 2s 3d
per cwt.? Ans. £130 3s 3d.
Q. How do you multiply when the simple number is gmaterthan

12 and a composite number? How do you mnlnpl whendwnmpb
sumber exceeds 12 and is not a composite number ? y

BILLS OF PARCELS.

A Hosier’s BiLL.

‘Jan. 4. 1837.
Mr. Thomas Williams,

Bought of Richard Simpson
s d.
8 Pair of worsted stockings, at 4 6 per pair
5 Pair of thread ditto, - - at 3 2
5 Pair of black silk ditto, - at 14 0

6 Pair of black worsted ditto, at 4 2
4 Pair of cotton ditto, - - at 7 6

2 Yards of fine flannel, - - at 1 8 per yard.

Total cost £9 0s 2d.
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) : :
A MEgRceR’s Birr. L

. July 13, 1837.
Mr. William George, ‘
Bought of Peter Thompson

15 Yards of satin, - - - at 9 8 per yard.
18 Yards of flowered silk, - at17 4
12 Yards of rich brocade, - at19 8
16 Yards of sarcenet, - - at 3 2
13 Yards of Genoa velvet, - at27 6
23 Yards of lutestring, - - at 6 3

Total Cost £62 2s bd.

A GroceR’s BiLL.
Aug. 6, 1837.

Bought qf William Smith.

Mr. Nathaniel Parsons,

L)

24 1b. of royal green tea, at 18 6 per Ib.

24 1b. of imperial tea, - - - at24 0
853 1b. of best bohea, - - - at13 10
.17 1b. of coffee, - - - - - at 5 4

25 1b. of double refined sugar, - at 1 1
9 Sugar loaves, weighing 1375. at 0 7

Total cost £85 18s llkt

DIVISION OF DENOMINATE NUMBERS.

1. Charles has 3s and wishes to divide it equally be-
tween himself and two brothers : how much must he give

; to each? If he divides 28 6d, how much? If he divides

1 2s, how much? If he divides 1s 6d, how much? If he
divides 1s, how much ?

" 2. John has a bushel of nuts and wishes to divide them
equally among himself and three brothers: how much
will each have? If he divides 3pks., how much? If he
Aiviles 2pks. 4 gt.1 If he divides 1pk.? If he divides 2gt.? 4
i he divides 142.?

6
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8. Divide £25 15s 10d equally among 8 persons.

In this example we find that 8 OPERATION.
is contained in £25, 3 times and 8)£25 1565 10d(£3
£1 over. Now this £1 has yet 24
to be divided by 8, as well as the £1
15sand 10d. Then by multiply- 920
ing the £1 by 20 and adding the 8)355(4
15s gives 35s, which contains 8, )323( s
4 times and 3s over. Multiply- ==
ing the 3s by 12 and adding in 3s
the 10d, gives 46d, which con- 12
tains 8, 5 times and 6d over. The 8)46(5d
6d being reduced, gives 24 far- 40
things which contains 8, 8 times. “6d
Therefore, each of the denomina- 4
tions has been divided by 8. 8Ya4far (3far

Ans. £3 4s 53a.

§ 76. Therefore,a denominate number may be divided
into any number of equal parts by dividing each of its
denominations by the divisor. .

RULE. N L)

1. Set down the number to be divided in the order of its
denominations from the highest to the lowest, and wrile the
divisor on the left. :

Il. Find often the divisor is contained in the figures
of the highest denomination. .

III. Reduce the remainder, if there be any, to the next
lower denamination, and add the figures of the dividend
expressing that denomination, and then divide the sum by .
the divisor. :

IV. Proceed in the same way for all the denominations
to the last, and if there be a remainder place the divisor
under ity as in division of simple numbers. Each of the
quotients will be of the same denowination as itd dxvidend,
and the several quotients connected together will be the entire

guotient sought. /

d
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PROOF OF MULTIPLICATION.

Divide the product by the multiplier, and if the quotient
is equal to the multiplicand, the work may be considered
right. :

PROOF OF DIVISION. .

Multiply the quotient by the divisor, and if the product
is equal to the dividend, the work may be considered right.

Q. How may a denominate number be dividled? How do you set
down the number to be divided? How do you then divide? ~ When
there is a remainder what do you do withit? Of what denomination

will each of the quotients be? How do you prove multiplication
How do you prove division ? .

EXAMPLES.

1. Divide 36u. 3pk. 74t. by 7.
OPERATION.
N : : 7)365u. 3pk. 7qt.(5bu.
In this example we find that 35

7 is contained in 36 bushels 5 -1

times and 1 bushel ov;r. ddRe— 4

ducing this to pecks and adding e

3 pecﬁ&s, givesp 7 pecks, which 7);1"“(11”"
contains 7, ‘1 time and no re-

mainder. Multiplying 0 by 8 o
quarts and adding, gives 7 quarts 8
to be divided by 7. 7)7(1qt.

Note.—When the divisor does not exceed 12 the division
may be made after the manner of short division in simple
numbers.

2. Divide £25 15s 4d by 8.

We first say 8 into 25, 3 times and OPERATION.
£1 or 20s over. Then after adding 8)£25 15s 4d
the 15s, we say, 8 into 35, 4 times and €3 4551

3s qgery @Then reducing the 3s to pence e
anm;i& in the 47 we say 8 into 40, 5 times. .

% When the divisor does not exceed 12, how may the division be
pestormed ?

WK

Ans. Sbu. 1pk. 1qt.
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. Divide £821 175 93d by 4. Ans. £205 9s5d 13 far.~

3
4. Divide £55 14s 3d by 7. JAns. £7 195 1d 3% far.
5. Divide 16cwt. 3gr. 271b. 60z. by 7.

Ans. 2cwt. 1gr. 1916, 1430z.
6. Divide 49yd. 3¢r. 3na. by 9. Ans. yd. gqr. na.
7
8

. Divide 1314. 1R. by 12. Ans. 104. 3R. 30P.

. Divide £1138 12s 4d by 53. Ans. £21 9s 8d.

9. Divide 1417cwt. 7lb. by 79. Ans. 17cwt. 3¢r. 2115,
10. Divide £23 153 71d by 37. Ans.

11. Divide £199 3s 10d by 53. Ans. £3 15s 2d.

Note—~When the diyisor is a composite number, and
exceeds 12, the work may be shortened by dividing by the
factors in succession, as in division of simple numbers.

EXAMPLES.

1. Divide £28 2s 44 by the composite number 21./
Here the factors are 3 and 7.

OPERATION. : ) OPERATION.
7)£28 2 4d 3)L4 0s 4d

£4 0s 4d £1 6s 94d.
Hence, the answer sought is £1 6s 91d.

Q. When the divisor is a composite number, how may the division
be performed ?

2. Divide £57 3s 4d by §6=5X"7. Ans. £1 125 8d.

3. Divide £85 4s by 72. Ans. £ s d.
4. Divide £31 2s 10{d by 99. Ans. 6s 33d.
APPLICATIONS.

1. Bought 65 yards of cloth for which I paid £72 14s
4}d: what did it cost per yard ? Ans. £1 2s 41d.

2. Bought 64 gallons of brandy for £30 8s: what did
it cost per gall - JAns. 9s 6d.

3. Bought 144 reams of paper for £96: what did it cost
me per ream ? A d. .

4. Sixty-three parrelé of sugar contain 7 T. 19cit. 3¢r.

217b.: how muc'l is there in each barrel ?
Ans. 2ctot. 1gr. 2715,

~

e 4
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5. A farmer has a granary containing 232 bushels 3
pecks 7 quarts of wheat, and he wishes to put it in 105
bags: how much will each bag contain?  Ans. bu. gt

6. One hundred and seventy-six men consumed in a
week 13cwt. 3¢r. 11b. 60z. of bread: how much did each
man consume? - JAns. 81b. 120z. 2dr.

APPLICATIONS IN TBE FOUR RULES.

- Albany, July 1, 1837.
Mr. James Sears, ,
Bought of Albert Titus.
31b. of green tea at 7s 6d per pound, - -
27yd. of muslin at 1s 6¢ per yard, - -
4cwt. of sugar at £2 25 8d per cwt. -
2hhd. of molasses at 2s 6d per gallon, -
61b. of raisins at 1s 7d per pound. - -

Received payment, £27 18s 2d.
Albert Titus.

2. A gentleman purchased of a silversmith, 2 dozen
silvér spoons each weighing 30z. 4pwt. 1gr.; 2 dozen of
tea spoons, each weighing 15pwt. 16gr.; 3 tankards each
weighing 220z. 14pwt. He sold him old silver to the
amount of 6lb. 100z. 3pwt.; how much remained to be

paid for? Ans. 61b. 9oz. 12pwt.
3. What will be the cost of 22 tons of hay, at £2 1s
10d per ton? Ans. £46 0s 4d.
4. If two hogsheads of wine cost £67 4s: what does
it cost per gallon? Ans. s d.

5. If 4cwt. of sugar cost £14 : what is it per pound?
Ans. 74d.

6. A man paid £67 43 for a pile of wood containing 64
cords; he sold 30 cords for £29 16s: for how much
must he sell the remainder per cord so as not to lose ?

Ans. £ s.

7. If 78cuwt. 3¢gr. 10lb. of sugar be equally divided
among 5 men, what will be each one’s share ?

Ans. 15cwt. 3qr. 21b.

8. A printer uses one sheet of paper for every 16 pages
of an octavo book : how much paper will be negessary to
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print 500 copies of a book containing 336 pages, allowing
2 quires of waste paper in each ream ?
JAns. 24 reams 5 quires 12 sheets.
9. A farmer wishes to divide 108 acres into 8 equal
fields: how much will there be in each field ?
dns. A. R
.10. Out of a pipe of wine, a merchant draws 12 bottles,
each containing 1 pint 3 gills: he' then fills six 5 gallon
demijohns; then he draws off 3 dozen bottles, each con-
taining 1 quart 2 gills: how much remained in the cask ?
: Ans. 82gal. 1pt.
11. A man lends his neighbor £135 6s 8d and takes in
part payment 4 cows at £5 8s apiece, also a horse worth
£50: how much remained due? Ans. £ s d
12. A farmer has 6T. 8cwt. 2¢r. 141b. of hay to be re-
moved in 6 equal loads: how much must be carried at
each load ? Ans. 1T. lewt. 1gr. 2116,
" 13. A person at his death left landed estate to the
amount of £2000, and personal property to the amount of
£2803 17s 4d. He directed that his widow should receive

_ one eighth of the wholey and that the residue should be

equally divided among his four children. What was the
widow’s and each child’s portion?
Ans. 3 Widow’s portion  £600 9s 8d.
* ¢ Each child’s portion £1050 16s 11d.

OF VULGAR FRACTIONS.

Before proceeding farther let the pupil study 4cnr§i”ully from § 42
to Denominate Numbers.) -

BECTION I
1. If a unit be divided into two equal parts, what is
each part called® How do you express one of the parts?
2. If a unit be divided into three equal parts, what is
each part called? How do you express one of the parts?
How do you express two of them? How do you express
three of them ?

A

s

)
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3. If a unit be divided into four equal parts, how do
you express one of the parts? Two of the parts? Three
of the parts? Four of the parts?

4. How many halves, are there in one thing? How
many fourths or quarters are there? How much greater
is a half than a quarter? ~ »

5. If a unit be divided into five eqdal parts, what is
each part called? How do you express three of the parts ?
Four of them? Five of them?

6. If a unit be divided into six equal parts, what is
each part called? How do you express one-sixth? How
. do you express two of the parts? Three of them? How
do you express six of them ?

7. How many thirds are there in a unit? How many
sixths are there? How much greater then is one-third
than one-sixth ? ’

8. If a unit be divided into seven equal parts, what is
each part called? How do you express one part? Two

parts? Four parts? Six parts? Seven parts ?
© 9. If a unit be divided into eight equal parts, what is
each part called? How do you express four of the parts?
Five of them? Six of them? Seven of them? Eight
of them?

10. How many fourths or quarters are there in a unit?
How many eighths are there? How much greater, then,
is a qusarter than an eighth? How mauny eighths are
equal to two quarters? How many to three quarters ?

11. If a unit be divided into nine equal parts, what is
each part called? How do you express one part? Two

? Four parts? Six parts? Nine parts ?

12. If a unit-be divided into ten equal parts, how do
you express one of the parts? How do you express two
of them? Ten of them? ‘

13. How many fifths are there in one unit? How
many tenths are there? How much greater is a fifth than
a tenth ? How many tenths are equal to two-fifths ? How
many tenths are equal to four-fifths ? To five-fifths ?

14. If a unit be divided into eleven equal parts, what
is each part called? How do you express one of the

"
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parts? Two of them? Four of them? Six of them?
Seven of them? Eleven of them?

15. If a unit be divided into twelve equal parts, what
is each part called? How do you express it? How do
{hou express five of the parts? Six of them? Twelve of

em ? )

16. How many sixths are there in one unit? How
many twelfths are there? How much greater is a sixth
than a twelfth? How many twelfths are equal to two-
sixths? How many to three-sixths? To four-sixths?
To five-sixths ? To six-sixths?

17. What is the half of one-half? What is the half
of one-third? What is the half of one-fourth? What is
the half of one-fifth? What is the half of one-sixth?

18. What is the sum of one-half and one-half? What
is the sum of one-third and one-third? What is the sum
of one-third and two-thirds ? ‘

19. What is the sum of one-fourth and two-fourths ¢
Of one-fourth and three-fourths ? Of two-fourths and
two-fourths ?

20. What is the sum of one-fifth and two-fifths? What
is the sum of one-fifth and three-fifths ? Of two-fifths and
three-fifths ?

21. What is the sum of one-sixth and four-sixths ?
What is their difference? What is the sum of three-sixths
and two-sixths ? What is their difference ?

22. What is the sum of one-seventh and four-sevenths ?
What is their difference? What is the sum of five-se-
venths and two-sevenths? What is their difference ?

23. What is the difference between five-eighths and
three-eighths 7 What is their sum? What is the differ-
ence between six-eighths and one-eighth? What their
sum ? :

24. What is the difference between seven-ninths and
two-ninths? What is their sum? What is the difference
between four-ninths and three-ninths? What is their
sum ?

25. What is the difference between one-tenth and six-
tenths ? What is their sum? What is the difference be-
tween six-tenths and four-tenths ? What is their sum ?
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26. What is the difference between: one-eleventh and
four-elevenths? What is their sum? What is the differ-
ence between three-elevenths and eight-elevenths ? What
is their sum? :

27. What is the sum of three-twelfths and six-twelfths ?
What is their difference ? - What is the sum of five-twelfths
and seven-twelfths? What is their difference? What is
the sum of eight-twelfths and four-twelfths ? What is their
difference ?

28. How many halves are there in one? How many
thirds? Fourths? Sevenths? Elevenths? Twelfths}?

29. How many halves are there in two? How many
thirds? Fourths? Fifths? Sixths? Sevenths? Twelfths?

30. How many thirds are there in three? How many
fourths? Fifths? Sixthe? Tenths? Twelfths?

81. How many fourths are there in four? How many
fifths? How many sixths? How many seve
Eighths? Ninths? Twelfths?

82. How many sixths are there in five? How
sevenths? How many eighths? How many elevenths ?
How many Twelfths ?

33. How many sixths in nine? How many twelfths in
ten ? How many elevenths in six? In seven, how many ?
In eight?

34. How many twelfths in two? In four, how many?
In five? How many ninths in five? In eight?. In ten?
In eleven? In twelve?

36. How many whole units in two halves? In four
halves? In five halves? In seven halves? In nine
halves ?

36. How many whole units ar¥ there in three-thirds ?
In six-thirds? In nine-thirds? Infive-thirds? In eight-
thirds? In eleven thirds ?

87. How many wheole units are there in four-fourths ?
In six-fourths? In eight-fourths? In eleven-fourths?
In sixteen? In twenty-niné? In thirty-six fourths?

38. How many whole units are there in five-fifths? In
eight-fifths ? Innine-fifths? In twelve-fifths? In twenty
fifths? In twenty-six fifths ? In twenty-eight fifths?

89. How many whole units are there in six-sixths ? In

6.



|28eses OF VULGAR FRACTIONS.

twelve-sixths? In fifteen-sixths? In eighteen-sixths?
In twenty-five sixths ? In twenty-six’ sixths? In thirty~
seven sixths ?

40. How many whole units are there in seven-sevenths ?
In fourteen-sevenths > In nineteen-sevenths ? In twenty-
nine sevenths? In thirty-five sevenths? In forty-two
sevenths ? ’

41. How many whole units are there in eight-eighths?
In twenty-four eighths? In sixteen eighths? In thirty
eighths? In thirty-four eighths ? In forty eighths ?

42. How many whole units are there in nine-ninths ?
In eighteen ninths ? In twenty-four ninths ? In thirty-
five-ninths?  In forty-five ninths ?

43. How many whole units are there in ten-tenths? In
twenty tenths? In thirty tenths ? In forty-five tenths?

- In sixty tenths?

44. How many whole units are there in eleven-ele-
venths? In twenty-two elevenths? In thirty-three ele- "
venths? In forty-four elevenths? In sixty elevenths?
In sixty-eeven elevenths? ' .

45. How many whole units are there in twelve-twelfths ?
In twenty-four twelfths? In twenty-six twelfthe? In
forty-eight twelfths ? In fifty twelfths? In sixty twelfths?

46. What is the sum of one-half and one-fourth? What
is the sum of one-half and three-fourths? Of three-
fourths and six fourths ?

47. What is the sum of one-third and one-sixth ?
(How many sixths is one-third equal to?) What is the
sum of two-thirds and five-sixths? Of one-third and
five sixths?

SECTION Il

§ 7'7. There are five kinds of Vulgar Fractions, Proper, -
Improper, Simple, Compound, and Mixed.

A ProreR FracrTioN is one in which the numerator is
less than the denominator. The value of every proper
fraction is less than 1. (See § 44.)

The following are proper fractions :

bhbbhbbdbi
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" Ax ImproPER FRrACTION i One in which the numerator
is equal to, or exceeds the denominater. Such fractions
are called improper fractions because they are equal to,
or exceed unity. When the numerator is equal to the
denominator the value of the fraction is 1; in every other
case the value of an improper fraction is greater than 1.

The following are improper fractions :

T HhbHbL WYY
A SimrLe FracTioN is a single expression. A simple
fraction may be either proper or improper.
The following are simple fractions:  °

PHHHHHLE

A Comrounp FracTioNn is a fraction of a fraction, or
several fractions connected together with the word of
. between them.
The following are compound fractions :

3of 1, Lof Lof ), L of 3, 1 of 1 of 4.

A Mixep NuMBER is made up of a whole number and
a fraction. The whole numbers are sometimes called
integers. The following are mixed numbers:

3%, 43, 6, 53, 63, 3%,

Q. How many kinds of Vulgar Fractions are there? What are
they? What is a proper fraction 7 Is its value greater or less than1?
‘What is an improper fraction? Why is it called improiert When
is its value equal to 11 What is a simple fraction? What is a com-
pound fraction? What is a mixed number? Give an example of a
proper fraction? Of an improper fraction? Of a simgle fraction ?
Of a compound fraction? Of a mixed fraction? Is four-ninths a
%oper or improper fraction? What kind of a fraction is six-thirds ?

hat is its value? What kind of a fraction is nine-eighths 2 What
is its value? What kind of a fraction is one-half of a third? What
kind of a fraction is two and one-sixth? Four and aseventh ? Eight
and a tenth ?

$ @8. The numerator and denominator of a fraction,
taken together, are called the terms of the fraction. Hence,
every fraction has two terms.

Q. What are the terms of a fraction? What are the terms of the
fraction three-fourths?  Of five-eighths? Of six-sevenths?
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§ '79. A whole number may be expressed fractionally
by writing 1 below it for a denominator. Thus,

3 may be written } and isread, 3 ones.
56 - - - - § - - bones
6 - - - - § - - 6ones
8 - - - - § - - B8ones

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and
8 ones to 8. Hence, the value of a number is not changed
by placing 1 vgder it for a denominator.

Q. How may a whole number be expressed fractionally? Doea
this alter its value? Give an example? -

§ 80. If an apple be divided into 6 equal parts,

4 will express one of the parts,

4 - - - two of the parts,
3 - - - three of the parts,

&e - - - &ec. - - &e

and generally, the denominator shows into how many
equal parts the unit is divided, and the numerator how
many of the parts are taken.

Hence, also, we may conclude, that,

$x2; that is, } taken 2 times =2,
1x3; that is, } taken 3 times =3,
3x4; thatis, 1 taken 4 times =$};

and consequently we have,

ProrosiTioN 1. If the numerator of a fraction be mul-
tiplied by any number,the denominator remaining unchanged,
the value of the fraction will be increased as many times as
there aré units in the multiplier. Hence, to multiply a frac-
tion by a whole number, we simply multiply the numerator
by the number. ’

. If an apple be divided in sixeqlgnl parts how do you exprese one
of those parts? Two of them? hree of them ¢ Four of them ¢
Five of them? Repeat the proposition? How do you multipyy a
fraction by a whole number ? )
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EXAMPLES. :
1. Multiply § by 8. Ans. 34,
2. Multiply } by 5. Ans. 3.
3. Multiply } by 9. Ans. ——.
4. Multiply & by 14. ' JAns. 2.
6. Multiply I by 20. Ans.
6. Multiply 87 by 25. Ans. 4118,

§ 81. If three apples be each divided into 6 equal
parts, there will be 18 parts in all, and these parts will be
expressed by the fraction 1. - If it were required to ex-
press but one-third of the parts, we should take in the
numerator but one-third of 18: that is, the fraction §
would express one-third of 1f. If it were required to
express one-sixth of the parts, we should take. one-sixth
of 18, and § would be the required fraction.

In each case the fraction % has been diminished as
many times as there were units in the divisor. Hence,

ProrositioN II. If the numerator of a fraction be
divided by -any number, the denominator remaining un-
changed, the value of the fraction will be diminished as many
times as there are units in the divisor. Hence, a fraction
may be divided by a whole number by dividing its numezator.

q.' If 3 apples be each divided into 6 equal parts, how many parts
inall? If4 aﬂples be so divided, how many parts in all? If 5 apples
be so divided, how mnw parts? How many parts in 6 apples? In7?
In8?7 In91 In 107 hat expresses all the parts of the three apples ?
‘What expresses one-half of them? One-third of them? One-sixth
of them? One-ninth of them? One-eighteenth of them? What
expresses all the lPam of four apples? One-half of them? One-third
of them? One-fourthof them? One-sixth of them? One-eighth of
them? One-twelfth of them? One-twenty-fourth of them? Put
similar questions for 5 apples, 6 apples, &c. Repeat the proposition.
How may a fraction be divided ¢

: EXAMPLES.
1. Divide 2 by 2, by 7, by 14. Ans. 34 1% -
2. Divide }12 by 56, by 28, by 14, by 7.  Ans. ——.
8. Divide {3 by 25, by 8, by 16, by 4.  JIns. ——.
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§ 82. Let us again suppose the apple to be divided
into 6 equal parts. If now each part be divided into 2
equal parts, there will be 12 parts of the apple, and con-
sequently each part will be but half as large as before.

Three parts in the first case will be expressed by 3,
and in the second by y%. But since the parts in the second
are only half the parts mn the first fraction, it follows that,

5= one half of 3.

If we suppose the apple to be divided into 18 equal
parts, three of the parts will be expressed by %, and since
the parts are but one-third as large as in the first case,
we have

5= one third of $:
and since the same may be said of all fractions, we have

Prorosition IIL.  If the denominator of a fraction be
multiplied by any number, the numerator remaining un-
changed, the value of the fraction will be diminished as
many times as there are units in the multiplier. Hence, a
fraction may be divided by any number, bymultzplymg the
denominator by that number. .

Q. Ifan unit be divided in 6 equal parts and then into 12 eq\ml
how does one of the last parts compare with one of the first? 1f the
second division be into 18 ﬁm’ts, how do they compare? If into 242
What part of 24 is 67 If the second division be into 30 parts, how do

they compare ? If into 36 parts? Repeat the proposition. How ma
a fnyacuon be divided by a whole number ? Y

EXAMPLES.
1. What is 4 of 1. Ans. }
2. Whatis } of 3. . Ans. %
3. Divide % by 4. Ans. &
4. Divide {1 by 8. Ans.
5. Divide 4% by 45. . dAns. 355,

§ 83. If we suppose the apple to be divided into 3
parts instead of 6, each part will be twice as large as
before, and three of the parts will be expressed by §
instead of 3. But this is the same as dividing the denomi-
nator 6 by 2; and since the same is true of all fractions,
we have
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Prorosition IV. If the denominator of a fraction be
divided by any number, the numerator remaining unchanged,
the value of the fraction will be increased as many times as
there are units in the divisor. Hence, a fraction may be
multiplied by a whole number, by dividing the denominator
by that number.

Q. If we divide 1 apple into three parts and another into 6, how
much greater will the parts of the first be than those of the second ?
Are the parts larger as you decrease the denominator? If you divide
the denominator by 2, how do you affect the parts? If you divide it
by3? By4? By5t? By6? By7? By8? Repeat the proposi-
tion. How may a fraction be multiplied by a whole number ?

. EXAMPLES.
1. Multiply § by 2, by 4. . Ans. 3, §.
2. Multiply 3§ by 2, 4, 8, 16, 32.
dns. 13, ¥, 18, %, -

3. Multiply & by 2, 4, 6, 8, 12, 16, 24, 48.

Ans. , , &e.

4. Multiply 35 by 2, 4, 6, 12, 21, 42.

! " s, 13, 33, 18, &, e

6. Multiply 453 by 5, 10, 20. Ans. 1534, 151, 151,

§ SA4. It appears from Prop. I. that if the numerator of
a fraction be multiplied by any number, the value of the
fraction will be increased as many times as there are units
in the multiplier. It also appears from Prop, III., that if
the denominator of a fraction be multiplied by any number,
the value of the fraction will be diminished as many times
as there are units in the multiplier.

Therefore, when the numerator and denominator of a
fraction are both multiplied by the same number, the
increase from multiplying the numerator will be just equal
to the decrease from multiplying the denominator; hence
we have, ’

Prorosition V. If the numerator and denominator of a
fraction be multiplied by the same number, the value of the
JSraction will remain unchanged. '

Q. If the numerator of a fraction be multiplied by a number, how
maly times is the fraction increased? If the denominator be multi-
lied by the same number, how many times is the fraction diminished ¢
then the numerator and denominator be both multiplied at the same
time, is the value changed? Why not? Repeat the proposition.
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EXAMPLES.

1. Multiply the numerator and denominator of -ﬁ- by 7.
this gives 2 xX7=313. JAns. 3.

2. Multiply the numerator and denominator of }3 by 38,
by 4, by 5, by 6, by 9, by 12, by 15, by 20.

3. Multlply each term of «]—11} by 7, by 8, by 12, by 14,
by 15, by 17, by 45.

§ 83. It appears from Prop. IL that if the numerator
of a fraction be divided by any number, the value of the
fraction will be diminished as many times as there are
units in the divisor. It also appears from Prop. IV. that
if the denominator of a fraction be divided by any number,
" the value of the fraction will be increased as many times
as there are units in the divisor. Therefore, when the
numerator and denominator of a fraction are divided by
the same number, the decrease from dividing the numera-
tor will be just equal to the increase from dividing the
denominator : hence we have,

‘Prorosition VI. If the numerator and denominator o
raction be divided by the same number, the value of t
ractum will remain unchanged.

Q. If the numerator of a fraction be divided by a number, how many
times will the value of the fraction be diminished ? If the denominator
be divided by the same number, how many times will the value of the
fraction be increased? If they are both divided b{t e same num-
ber, will the value of the fraction be changed? Why not? Repeat
the proposition.

EXAMPLES.

1. Divide both terms of the fraction & by 4:  this gives

=% Ans. 3.

2. Divide each term by 8: this gives §}y&;=1.

3. Divide each term of the fraction by 2,by 4, b
8, by 16, by 82. by 3 by 4, by

4. Divide each term of the fraction \&% by 2, by 3, by
4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60.

§ 8@. Any number greater than unily that will divide
two or more numbers without a remainder is called their

common divisor : and the greatest number that will so divide
them, is called their GREATEST COMMON DIVISOR.
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EXAMPLES.

1. Take the two numbers 142 and 994. The greatest
common divisor cannot be greater than the least number
142. This number will divide itself:—let us see if it will
also divide 994.

OPERATION.
The number 142 exactly divides itself, | 132)142(1
giving a quotient of 1; it also divides 142
994 giving a quotient of 7. Therefore, :
142 is the greatest common divisor. 142)994(7
994

The number 2 and 71 are common divisors of the two
numbers 142 and 994 since either of them will divide both
of the numbers without a remainder. Two numbers may
have several common divisors, but they have only one
greatest common divisor.

. What is the common divisor of two or more numbers? What
is their greatest common divisor? What is the difference between the
common divisor and the greatest common divisor? What is the com-
mon divisor of 2and 4?7 Of 4 and 6? What are the common divisors
of 4and 87 What is their greatest common divisor? What are the
divisors of 12 and 16?2 T'heir greatest common divisor ?

2. Take the two numbers 72 and 90.

Let us again see if the OPERATION.
least number 72, is the 72)90(1
test common divisor. 7% %

After dividing we find a | greatest common div. 18)72(4
remainder of 18. ) 12

Now if 18 will divide 72, it will also divide 90, for
90=72+418, and 18 will be contained once more in
00=72-418 than in 72: but 18 divides 72 without a
remainder: therefore, 18 is the common divisor: hence
we see that the common divisor of two numbers must also
be a common divisor between the least number and the
remainder after division. But 18 is the greatest common
divisor ; for, the greatest common divisor must be contained
at least once more in 90 than in 72: hence, the greatest
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common divisor cannot be greater than the difference
~ between the two numbers, which, in this case is 18,
Therefore, we have

ProrosiTion VII. The greatest common divisor of two
numbers is oblained by dividing the greater by the less, then
dividing the divisor by the remander, and conlinuing to
divide the last divisor by the last remainder until nothing
remains. The last divisor will be the greatest common
divivor sought.

Q. Will the common divisor of two numbers divide their remainder
after division? How do you find the greatest common divisor of two*
numbers ?

3. Find the greatest common divisor of the two numbers
63 and 81.

OPERATION. PROOF.
63)81(1 9)63(7

63 63
18)63(3 9)81(9

Greatest com. div. 9)18(2
18

4. Find the greatest common divisor of 316 and 405.

_Ans. 45.
5. What is the greatest common divisor of the two
numbers 2205 and 2835 ? Ans.
6. Find the greatest common divisor of 1167 and 623.
Ans, —.
7 Find the g'reatest common divisor of 792 and 1386.
Ans. 198,

Nore—If it be required to find the greatest common
divisor ‘of more than two numbers, find first the greatest
common divisor of two of them, then of that common divisor
and one of the remaining numbers, and so on, for all the
numbers: the last common divisor will be the greatest
common divisor of all the numbers.

8. What is the greatest common divisor of 246, 372,

and 522? .ﬂns
9. What is the greatest common divisor of 492, 744
and 1044 ¢ .ﬂns. 12.

RN
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LEAST COMMON MULTIPLE.

§ 87. A number is said to be a common multiple of two
or more numbers, when it can be divided by each of them
without a remainder. For example, 6 is a common
multiple of 2 and 3, because it is exactly divisible by each
of them. So likewise, 12 is a common multiple of 2, 3, 4,
and G, because it is divisible by each of them.

The least common multiple of two or more numbers, is
the Zeast number which they will separately divide without
a remainder. For example, 12 is a common multiple of 2
and 3, but it is not the least common multiple, since 6 is
also divisible by 2 and 3. Now 6 being the least number
which is so divisible, it is the least common multiple of 2
and 3.

To find the least common multiple of several numbers,
we have the following

RULE,

I. Place the numbers on the same line, and divide by the
least number that will divide two or more of them without a
remainder, and set down in a line below the quotients and
the undivided numbers.

I1. Divide as before, until there is no number greater than *
1 that will exactly divide any two of the numbers: then
multiply together the numbers of the lower line, and the divi-
sors, and the product will be the least common multiple. If,
in comparing the numbers together we find no common divi-
sor, their product is the least common multiple.

EXAMPLES.

1. Find the least common multiple of 3, 4 and 8.
We first see, that 2 will

divide 4 and 8, but as it 2‘;"‘“‘“‘21“ 8
will not divide 3, we bring $B....4...

down 3 into the 2nd line: 2)3....2...4
we again see that 2 is a 3....1...2

common divisor of 2 and Ans. 2X1X3 X2 X2—=24.
4; and as there is no com- -
mon divisor between any two of the numbers of the Jast
. ling, it follows that 2 X 1 X3 multiplied by the two divisors,
is the least common multiple.
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Q. When is one number said to be a common multiple of two or
more numbers? Of what numbers is 6 a common multiple? Of
what numbers is 8 a common multiple? What is the least common
multiple of two or more numbers? What is the difference between a
common multiple, and the least. common multiple? Give the rule for
finding the least common multiple. If the numbers have no common
divisor what is the least common multiple t

2. Find the least common mulﬁple of 3, 8, and 9.

We arrange the numbers in a OPERATION.
line and see that 3 will divide two- | 3)3...8...9
of them. We then write down 1...8...3

the quotients 1, and 3, and also the ToRCaCaT o
8 wgich cannot be divided. Then 1x8X3X3=72.
as there is no common divisor between any two of the
numbers, 1, 8, and 3, it follows that their product, multi-
plied by the divisor 3, will give the least common multiple
sought.

3. Find the least common multiple of 6, 7, 8 and 10.

Ans.
4. Find the least common multiple of 21 and 49.
Ans. 147.
6. Find the least common multiple of 2,7, 5, 6 and 8.
Ans. 840.
6. Find the least common multiple of 4, 14, 2.8aand 98.
ns.
7. Find the least common multiple of 13 and 6.
Ans. 78.
8. Find the least common multiple of 12, 4 and 7.
JAns. 84.
9. Find the least common mul}iple of 6,9,4,14 and 16.
" Ans. 1008.
10. Find the least common multiple of 13, 12 a:;l 4.
ns.
11. What is the least common multiple of 11, 17, 19, 21
and 7°? Ans. 74613.

REDUCTION OF VULGAR FRACTIONS.

§ 88. Reduction of Vulgar Fractions is the method »f
changing their forms without altering their value.
A fraction is said to be in its lowest terms, when there
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is no number greater than 1 that will divide the numerator
and denominator without a remainder.

Q. What is reduction? When is a fraction said to be in its lowest

terms? Is one-half in its lowest terms? Is two-fourths? Is three-
fourths ¢

CASE I.

§ 89. To reduce an improper fraction to its equivalent
whole or mixed number.

RULE.

Divide the numerator by the denominator, the quotient will
be the whole number; and the remainder,if there be one, placed
over the given denominator will form the fractional part.

EXAMPLES.

1. Reduce % and & to their equivalent whole or mixed
numbers.

OPERATION. OPERATION.
4)84 9)67
Ans. 21 Ans. 74

It was shown in § 44, that the value of every fraction
is equal to the quotient arising from dividing the numerator
by the denominator: hence the value of the fraction is
not changed by the reduction.

Q. How do you reduce a fraction to its equivalent whole or mixed
number ? Does this reduction alter its value? Why not? What is
four-halves equal to ? Eight-fourths? Sixteen-eighths ? Twenty-fifths ?

Thirty-six-sixths? Four-thirds? What is nine-fourths equal to?
Four-fifths? Seventeen-sixths? Eighteen-sevenths?

2. Reduce % to a whole or mixed number? Jns. 123.
3. In }? of yards of cloth, how many yards? '
Ans.  yd.

4. In & of bushels, how many bushels?  Ans. 53%14.
- 5. If I give 4 of an apple to each one of 15 children,
how many apples do I give ? Ans. 5.

6. Reduce $2%, 3&%, %24, %) to their whole or
mixed numbers.

7. If I distribute 878 quarter apples among a number of
bovs, how many whole apples do I use? Ans.
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CASE IL

§ 90. To reduce a mixed number to its equivalent
.mproper fraction.

RULE.

Multiply the whole number by the denominator of the frac-
tion ; to the product add the numerator, and place the sum
over the given denominator. .

EXAMPLES.

1. Reduce 44 to its equivalent improper fraction.
Here 4 X5=20: then 2044=24; hence,
3¢ is the equivalent fraction. Ans. %8,

This rule is the reverse of Case I. In the example 4%
we have the integer number 4 and the fraction §. Now
1 whole thing is equal to 5 fifths, and 4 whole things are
equal to 20 fifths; to which, add the 4 fifths, and we
obtain the 24 fifths.

Q. How do you reduce a mixed number to its equivalent improper
fraction? How many fourths are there inone? Intwo? In three?
How many sixths in four and one-sixth? In eight and two-sixths?
In seven and three-sixths? In nine and five-sixths ? Inten and five-
sixths? How many eighths in two and one-eighth? In thre¢ and

three-eighths? In four and four-eighths? In five and six-eighths?
In seven and seven-eighths 2 In eight and seven-eighths?

2. Reduce 47§ to its equivalent improper fraction?
Ans, 281,
3. Reduce 67631, 874%%, 690447, 36718, to their
equivalent improper fractions.
Ans.
4. Reduce 84735, 874414, 67426388, to their equiva-
lent improper fractions.

5. How many 200ths in 675}87. JAns. 135187.
6. How many 151ths in 18744 Ans. 28278.
) CASE NI '

§ 91. To reduce a fraction to its lowest terms.
RULE.

. L Divide the numerator and denominator by any number
that will divide them bothwithout a remainder, and then divide

<
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the quotients arising in the same way until there is no
number greater than 1 that will divide them without a
remainder.

II. Or, find the greatest common divisor of the numerator
and Jlenominalor and divide them by it. The value of the
Jfrabtion will not be altered by the reduction.

EXAMPLES.
1. Reduce &% to its lowest terms.

1st METHOD.

5)70 7)14 2

5176 1)35" 5

fraction, since no number greater than 1 will divide the
numerator and denominator without a remainder.

, which are the lowest terms of the

2nd METHOD, BY THE COMMON DIVISOR.

70)175(2
140 35)70 2 ,
Greatest common div. 35)70(2 . 375 5
70

* Q. When is a fraction in its lowest terms? (see § 88.) How do

you reduce a fraction to its lowest terms by the first method? By the
second? What are the lowest terms of two-fourths 7 Of six-eighths?
Of nine-twelfths?  Of sixteen-thirty-sixths? Of ten-twentieths?
of ﬁdl;t.e'en-twenty-fourthst Of sixteen-eighteenths? Of nine-eigh-
teen! .

2. Reduce 114 to its lowest terms. Ans. .
8. Reduce 1§43 to its lowest terms. Ans. 1.
4. Reduce 43 to its lowest terms. Ans.
5. Reduce 351 to its lowest terms. Ans. $1I.
6. Reduce {y#; to its lowest terms. ,dAns. &
7. Reduce §} to its lowest terms by the 2nd method.
Ans. I
8. Reduce 3}$ to its lowest terms by the 2nd methoﬁ.
Ans. 1.
9. Reduce L1737 to its lowest terms by the 2nd method.
Ans.
10. Reduce /#3; to its lowest terms by the 2nd method.
Ans. $.
#

-2
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CASE 1V.

-§ 92. To reduce a whole number to an equivalent
fraction having a given denominator.

RULE.

Multiply the whole number by the given demominator, and
set the product over the said denominator.

EXAMPLES.

1. Reduce 8 to a fraction whose denominator shall be 4.
Here 6x4=24; therefore 3% is the required fraction.
It is plain that the fraction will in all cases be equal to
the whole number, since it may be reduced to the whole
number by Case I.

Q. How do you reduce a whole number to an equivalent fraction
having a given denominator? How many thirdsin1? In2? In3t
In 41 If the denominator be 5, what fraction will you formof 5¢ Of
41 Of 97 Of 7t Of 81 With the denominator 6, what fraction
will you form of 31 Of4t Of51 Of6t Of7t Of9t

2. Reduce 15 to a fraction whose denominator shall

be 9. Ans. 135,
3. Reduce 139 to a fraction whose denominator shall
be 175. Ans.

4. Reduce 1837 to a fraction whose denominator shall

be 181.
5. If the denominator be 837, what fractions will be
formed from 827? From 889? From 575°?

CASE V.

§ 93. To reduce a compound fraction to its equivalen
simple one. .

M EXAMPLES.

1. Let us take the fraction § of £.

First, 3=3x4: hence the fractions may be written
§ of $§=3x1 of §; that is, three times one-fourth of §.
But } of §==7: hence we have,

 of §=3xfy=4};
a result which is obtained by multiplying together the
numerators and denominétors of the given fractions.
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When the compound fraction consists of more than two
simple ones, two of them can be reduced tv a simple frac-
tion as above, and then this fraction may be reduced with
the next, and so on. We therefore have the following

RULE.

1. Reduce all mized numbers to their equivalent improper
Jractions by Case II.

1. Then multiply all the numerators together for a nume-
rator anzball the denominators together for a denominator:
their products will form the fraction sought.

2. Reduce % of } of 4 to a simple fraction.

Here ixix3=45. Ans. .

3. Reduce § of 2 of £ to a simple fraction.

Here, § XX §=1%%=1{=% by dividing the numerator
and denominator of £, first by 9 and then by 2, as shown
in Case 11l

Or, 3 X% x§=%, by cancelling or striking out the 3’s
and 6’s in the numerator and denominator.

By cancelling or striking out the 3’s we only divide the
numerator and denominator of the fraction by 3; and in
cancelling the 6’s we divide by 6. Hence, the value of the
Sraction is not affected by striking out like figures, which
should always be done when they multiply the numerator
and denominator.

4. Reduce ¢ of § of & to a simple fraction.

Here §x§xX&=124=15=2 4ns.
Or, ix% X {g:&:%ﬂm.

Q. What is a compound fraction? How do you reduce a compound
fraction to a simple one? When you find like figures in the numera-
tor and denominator, what do you do with them? Does this alter the
value of the fraction? \Vhat is one-half of one-half? One-half of
one-third? One-third of one-fourth? One-sixth of one-seventh?
Three-halves of one-eighth?  Six-thirds of two-ones ?

5. Reduce 21 of 61 of 7 to a simple fraction.

Ans. £12=1023.

6. Reduce 5 of 1 of 1 of 6 to a simple fraction.

Ans.

7. Reduce 6} of 7] of 631 to & simple fraction.

JAns., 106343

7
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CASE VI.

§ 94. To reduce fractions of diflerent denominators to
equivalent fractions having a common denominator.

RULE.

I. Reduce compound fractions to simple ones, and whole
or mixed numbers to improper ones. .

II. Then multiply each one of the numerators by all the
denominators except its own, for the new numerators, and
multiply all the derominators together for a cmmon de-
nominator : the common denominator placed under each of
the new numerators will form the several fractions sought.

EXAMPLES.

1. Reduce 3, , and £ to a common denominator.
1x3x5=15 the new numerator of the Ist.
7TX2X5=70 - - - - - - - -2nd
4x3%X2=24 - - - - - - - -3rd.

and 2X3x5=30, the common denominator.

‘Therefore, 15, 3, and 2%, are the equivalent fractions.

It is plain, that this reduction does not alter the values

of the several fractions, since the numerator and denomi-
nator of each are multiplied by the same number. (See

- Proposition V.)

2. When the numbers are small the work may be performed

mentally.
Thus, § § $3=3%3, & 13-

Here we find the first numerator by multiplying 1 by
4 and 5; the second, by multiplying 1 by 2 and 5; the
third, by multiplying 2 by 4 'ard 2; and the common
denominator by multiplying 2, 4 and 5 together.

Q. What is the first step in reducing fractions to a common denomi-
nator? What is the second? Does the reduction alter the values of
the several fractions? Why not? When the numbers are small,
how may the work be performed ?

3. Reduce 2}, and % of } to a common denominator.

23=}; and } of }=4;.

% and ;=35 and %; the answers.
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4. Reduce 55, of , and 4, to a common denominator.
Ans.

5. Reduce J, 12, and 37, to a common denominator.

5 108
Ans. §33, og» and 22200,

6. Reduce 4,31, %2, to a common denominator.

Ans. 390, £2, and 1450,
7. Reduce 7}, 3, 6%, to a common denommator.

Ans. 220, 348, and $25-
8. Reduce 41, 81, and 2} of 5, to a common denomi-
nator. Ans.

§ 93. Note 1. Itis often convenient to reduce frac-
tions to a common denominator by multiplying the nume-
rator and denominator of each fraction by such a number
as shall make the denominators the same in both.

EXAMPLES.

1. Let it be required to reduce } and J to a common
denominator.

We see at once that if we -laﬂtiply the numerator and
denominator of the first fraction by 3, and the numerator
and denominator of the second by 2, that they will have
a common denominator.

. The two fractions will be reduced to £ and 2.

2. Reduce 4 and 1 to a common denominator.

If we mulnply both terms of the first fraction by 3 and
both terms of the second by 5, we have

=1 and §=+%.
3. Reduce }, {&;, and $ to.a common denominator.

Ans. &y P v

4. Reduce 3, &, {4, to a common demznmator.
7s.

§ 96. Note 2. To reduce fractions to their least
common denominator, we have the following
RULE.

1. Find the least eommon multiple of the denominators as
in § 87 and it will be the least denomindltor sought.

11. Multiply the numerator of each fraction by the quotient
which arises from dividing the common multiple by the de-
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nominator, and the products will be the numerators of the
required fractions ; under which write the least common
denominator.

EXAMPLES,

1. Reduce 2,% and £ to their least common denomi
nator.
OPERATION.
2)7--8--6
7--4--3 and 3xX4X7xX2=168 the least com-
moy denominator.

138 X 83=24 X3=72 lst numerator.
lgs x5=21X5=105 2nd numerator.
168

— T %2=28%2=56 3rd denominator.

¥ ns 22,19 aud 5.

2. Reduce 4, § and % to their least common denomi—

nator. Ans. 38, 42 and %.
3. Reduce 14%, 63 and 51, to their least common de-
nominator. Ans.
4. Reduce %, +; and § to their least commapn denoml-
nator. Ans. % Foor 35§
5. Reduce 1-216, &9 % to their least common denoml-
nator. Ans. £y 4% 138

6. Reduce $1,351,41 and 8 to a common denommator.
F&zﬂ 00? T‘ou’ %‘3‘8
7. Reduce 31, 444, 8&, l4‘r3’ tot east common
denominator.
8. Reduce 1, %, $,and £ to fractlons havmg the least
common denommator Ans. % &5 P 15
9. Reduce 2, 4, &, and {5 to fractions havmg the least
common denommator Aps. 3
10. Reduce 4, 3, 2, 1, 1, and 1] to equiva
having the least common denominator.

36 40
Ans '14_3’ 48) 48 %%7 FY:E 4%

(i’ 90’ 00’ bo
ent fractions

Q. How do you reduce fractions to their least common denominator
Does this reduction affect the values of the fractions?

- R s TOEan P S ol
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REDUCTION OF DENOMINATE FRACTIONS.-

§ 9'7. We have seen § 4, that a denominate number
is one in which the kind of unit is denominated or
expressed. For the same reason, a denominate fraction
is one which expresses the kind of wunit that has been
divided. Such unit is called the unit of the fraction.
Thus, 3 of a £ is a denominate fraction. It expresses
that one £ is the unit which has been divided.

The fraction  of a shilling is also a denominate fraction,
in which the unit that has been divided is one shilling.
These two fractions are of different denominations, the
unit of the first being one pound, and that of the second,
one shilling.

Fractions, therefore, are of the same denomination when
they express parts of the same unit, and of different denomi-
nations when they express parts of different units.

RepucTioN of denominate fractions consists in changing
their denominations without altering their values.

Q. Whatisa denominate number? What is a denominate fraction ¢
What is the unit called? In two-thirds of a pound, what is the unit ?
In three-eighths of a shilling, what is the unit? In one-half of a foot,
what is the unit? When are fractions of the same denomination ?
When of different denominations? Are one-third of a £ and one-
fourth of a £ of the same or different denominations? One-fourth of a
£ and one-sixth of a shilling? One-fifth of a shilling and one-half of a
penny? What is reduction? How many shillings in a £7 How
many in £2? In3? In4? How manypenceinls? In2? In31?
In2s8d1 In 3s 647 In 55847 How many feet in 3 yards 2f.?
How many inches? .

CASE I.

§ 98. To reduce a denominate fraction from a lower
to a higher denomination.

RULE.,

I. Consider how mary units of the given denomination
make one unit of the next higher, and place 1 over that num-
ber forming a second fraction.

II. Then consider how many units of the second denomi-
nation make one unit of the denomination next higher, and
place 1 over that number forming athird fraction; and so
ony to the denomination to which you would reduce.

—_X
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III. Connect all the fractions together, forming a com-
pound fraction ; then reduce the compound fraction to a
simple one by Case V.

EXAMPLES.
1. Reduce 1 of a penny to the fraction of a £.

v

The given fraction is £ of a OPERATION.
penny. But one penny is equal f f d-=Ff.-
to ¢ of a shilling: hence § of 3 of gy of =24k

a penny is equal to } of & of a shilling. But one
shilling is equal to 5% of a pound: hence { of a penny
is equal to 4 of 4 of & of a £=&£-15. The reason
" of the rule is therefore evident.
2. Reduce $ of a barleycorn to the denomination of yards.
iince 3 bl:.rleycoms OPERATION.
make an inch, we first =3 .
place 1 over 3: then as ' § of  of v of §=37 yards
12 inches make a foot, we place 1 over 12, and as 3 feet
make a yard, we next place 1 over 3.

% How do you reduce a denominate fraction from a lower to a
hi her gen%rirrxtijnationt What is the first step? What the second ?
at the t| ?

3. Reduce 3oz avoirdupois to the denomination of tons.

Ans. 15%eoT-
. Reduce § of a pint to the fraction of a hogsﬁead.
Ans. hhd.
. Reduce g of a shilling to the fraction of a £.
Ans. L4,
. Reduce } of a farthing to the fraction of a £.
. Ans. £ .
. Reduce  of a gallon to the fraction of a hogshead.
Ans. 3 hhd.
. Reduce £ of a shilling to the fraction of a £.
: Ans. £
. Reduce 137 of a minute to the fraction of a day.

Ans. 2frpda
10. Reduce £ of a pound to the fraction of a cwt.

Ans. cwt

11. Reduce 1 of an ounce to the fraction of a ton.
Ans. i35 7T

© O, T & ¢
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CASE IIL .
§ 99. To reduce a denominate fraction from a higher
to a lower denomination.
’ RULE.
1. Consider how many units of the next lower denomination

- make one unit of the given denomination,and place 1 under
that number forming a second fraction.

1. Then consider how many units of the denomination .

still lower make one unil of the second denomination and
place 1 under that number forming a third fraction, and
80 on, to the denomination to which you would reduce.

M. Connect all the fractions together, forming a com-

pound fraction. Then reduce the compound fraction to a:

simple one by Case V.

EXAMPLES.
1. Reduce 4 of a £ to the fraction of a penny.
In this example tof a pound ! OPERATION.
is equal 101 of 20 shillings. But | 4 of 39 of Y =2404,

1 shilling is equal to 12 pence; }
hence } of a £=4 of 3 of }?=31%d. Hence the reason
of the rule is manifest.

Q. What do you first do in reducing a denominate fraction to a
lower denomination? What next ? at next ?

2. Reduce $cwt. to the fraction of a pound.
JAns. 44275,

3. Reduce % of a £ to the fraction of a penny.
. Ans. 32d.
4. Reduce } of a day to the fraction of a minute.
. . Ans. 480m.
5. Reduce § of an acre to the fraction of a pole.
Ans. P,
6

: Reduce % of 8 £ to the fraction of a farthing.

Ans. $180 far

7. Reduce z3; of a hogshead to the fraction of a
gallon. . Ans. 3gal
8. Reduce 44 of a bushel to the fraction of a pint.
. Ans. 3gSpt.
9. Reduce $ of a day to the fraction of a second.
Ans. sec.
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10. Recuce £ of a tun to the fraction of 2 gill.

Ans. 49320671,

CASE III.

§ 100. To find the value of a fraction in integers of a
less denomination.

RULE.

I. Reduce the numerator to the next lower denomination,
and then divide the result by the denominator.

II. If there be a remainder, reduce it to the denomination
still less, and divide again by the denominator. Proceed in
the same way to the lowest denomination. The several quo-

tients, being comnected together, will form the equivalent
denominate number.

EXAMPLES.

1 What is the value of § of a £?
OPERATIO! .
2
20

We first bring the pounds to ——
shillings. This gives the fraction | 3)40
49 of shillings, which is equal to 13s...1 Rem.

13 shillings and 1 over. Reducing 12

this to pence gives the fraction 32 N2

of pence, which is equal to 4 pence. i
Ans. 13s 4d.

Q. How much is one-half of a £1 One-third of a shilling? One-
halt of a penny ¥ How much is one-half of a . Avoirdupois? One-
fourthof aton? One-fourth of a cwt.? One-half of a quarter? One-
fourth of a quarter? One-seventh of a quarter? One-fourteenth of a
quarter?  One-twenty-eighth of a quarter? How do you find the
value of a fraction in terms of integers of a less denomination ?

2. What is the value of 413. troy ? Ans. 9oz. 12pwt.

3. What is the value of % of a cwt.? Ans. 1gr. 715,

, 4. What is the value of § of an acre?  /ns. 2R. 20P.
6. What is the value of } of a £? Ans. s d.
6. What is the value of § of a hogshead ?

Ans. 52gal. 24t.
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7. What is the value of }§§ of a hogshead ?
Ans. gal. qt.
8. What is the value of £ of a guinea. Ans. 4s. 8d.
9. What is the value of £ of a b. Troy?
Ans. oz. pwt.
10. What i 1s the value of  of a tun of wine?
Ans. 3hid. 31gal. 2qt.
CASE 1V,
§ 101. To reduce a denominate number to a fraction
of a given denomination
RULE,
Reduce the number to the lowest denomination mentioned
in it : then if the reduction is to be made to a denomination

still less, reduce asfin Case II.; but if to a higher denomi-
nation reduce as in Case I.

EXAMPLES.
1. Reduce 4s 7d to the fraction of a £.

We first reduce the OPERATION.
Fiven nur;ber to the . 43 7de=55d.
owest denomination Then, 55 of & of Ay=£55
named in it, viz. pence. | 2 iy jﬁ 55
Then as the reduction ns. &ris
is to be made to pounds, a higher denomination, we reduce

by Case L.

2. What part of a bushel is 2pk. 3qt.

We first reduce to quarts, this OPERATION.
being the lowest denomination. “2pk. 3qt.=19ql.
We then reduce to bushels by
Case L. 19 of } of j=43bu.

3. Reduce 2 feet 2 inches to the fraction of a yard.

Ans. 13yd.

4. Reduce 3 gallons 2 quarts to the fraction of a hogs-
head. Ans. {shhd.

5. Reduce 1¢r. 71b. to the fraction of a hundred.

Ans.  cwt.

6. What part of a hogshead is 3¢t. 1pt.? Ans. 4.

7. What part of a mile is 6f%. 7in.? Ans. gy%g.

8. What part of a mile is 1 inch? aAns. g3dze
7*
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9. What part of a month of 30 days, is 1 hour 1 minute
1 second ? Ans.

10. What part of 1 day is 34r. 3mi. ? JAns. L35,

11. What part is 3kr. 3m. of two days? Of3? Of 42
Oof 10?2 Of 252

ADDITION OF VULGAR FRACTIONS.

§ 102. Addition of integer numbers teaches how to
express all the units of several numbers by a single number.

Addition of fractions teaches how to express the value of
several fractions by a single fraction.

It is plain, that we cannot add fractions so long as they
have different units: for, ;'of 2 £ ggd § of a shilling
make neither £1 nor 1 shilling.

Neither can we add parts of the same unit unless they
are like parts; for g of a £ and 1 of a £ make neither ¢
of a £ nor4of a £ But}ofa£and4{of a£maybe
added : they make $ of a £. So,} of a£and { of a £
make 2 of a £..

Hence, before fractions can be added, two things are
necessary.

1st. That the fractions be reduced to the same denomi-
nation.
2nd. That they be reduced to a common denominator.

Q. What does addition of mteger numbers teach?{ What does
addition of fractions teach? What two are necessary before
fractions can be added ? Can one-half of a £be added to one-half of
a shilling without reduction? Can one-half be added to one-fourth
without reduction ¢ . .

CASE 1.

§ 103. When the fractions to be added are of the
same denomination and have a common denominator.

RULE,

Add the numerators together, and place their sum over the
common denominator: then reduce the fraction to its lowest -
terms, or to its equivalent mized number.
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EXAMPLES.
1. Add %, 3, §, and 3 together.
It is evident, since all the parts - OPERATION.

are halves, that the true sum will 14+3+6+3=13
be expressed by the number of Hence, 4 =sum
halves: that is by thirteen two’s. I St

Q. When the fraetions are of the same denomination and have a
common denominator, how do you find their sum? What is the sum
of one-third and two-thirds? Of three-fourths, one-fourth, and four-
fourths? Of three-fifths, six-fifths, and two-fifths? Of three-sixths,
lgvl:x;l-aixths, and nine-sixths 1  Of one-eighth, three-eighths and four-
eighths?

2. Add } of a £, 5 of a £, and § of a £ together.

Ans. 3 of a £.=£21.
8. What is the sum of 344+ 5+ 13+ 18, Ans. 42 =11
4. What is the sum of % +&+&+L&+3. 4Ans. 2.

CASE II
§ 104. When the fractions are of the same denomi-
nation but have different denominators.
RULE.
Reduce compound fractions to simple ones, mized numbers
to improper fractions, and all the fractions to a common
denominator. Then add them as in Case I

EXAMPLES.
1. Add §, 4, and 2 tagether.
By reducing to a com- | OPERATION.
mon denominator the new 6X3x5=90 16t numerator.
fractions are 4 X2 % 5=40 2nd numerator.

) 2X3X2=12 3rd numerator.
0. 40 —14 numerator.
go 430 +§0 %0 ’ 2X3X5=30 the denominator.

which, by reducing to the
lowest terms becomes 4}.

Q. How do you add fractions which have different denominators ?
How do you reduce fractions of different denominators to equivalent
fractions having a common denominator?

2. Add } ofa £, 3 of a £, and £ of a £ together.
Jns. £-§-%%—=£1517%=£11222‘.
3. Add together 4, }, 4}, and 6}.. Ans. 10345,
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4. Find the least common denominator (see § 986),

and add the fractions {4, 3, 2, and £. Ans.
5. Find the least common denominator and add ﬁ, 3,
$) and 5. Ans. 1385,
Norte. § 108. When there are mixed numbers, instead
of reducing them to improper fractions we may add the
whole numbers and the - fractional parts separately, and
then add their sums.

6. Add 193, 63, and 44 together.

OPERATION. OPERATION.
Whole numbers. Fractional parts.
194 64-4=29. PR WIPURS YT RIS T

Hence, 29+ 1%=30.%%, the sum.

7. Add 31, 6%, 8:%, and 653. Ans. 84315

CASE IIIL

§ 106. When the fractions are of different denomi-~
nations.
. RULE.

Reduce the fractions to the same denomination. Then
reduce all the fractwns to a common denominator, and then
add them as in Case I

EXAMPLES.
1. Add £ of a £ to § of a shillipg.
4 of a £=% of 3°=4? of a shilling:

Then, 4 4+3=%42+ =27 s="Fs=14s 2d.
Or, the £ of a shilling might have been reduced to the
_fraction of a £ thus,

$ of Jy=135 of a £=7 of a £.

Then, §+-4=43+4-5=31 of a £: which being re-
duced by% l}(lbzo, glvez_,l‘is’ré}d Ans. 14:1'g 2d.

2. Add § of a yard to § of an inch.

Ans. 253yds. or 14
3. Add } of a week 1 of a day, and } of an hour
together ns da. hr.
4. Add 4 ofa cwt 857b. and 350z tog'ether

Ans. 2qr. 171b, 1550z,
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5. Add 1} miles, % furlongs, and 30 rods together.
Ans. 1m. 3 fur. 18rd.

"'Note. The value of each of the fractions may be found
separately, and their several values then added.

6. Add 3 of a year,1 of a week,and } of a day together.
3 of a year =3 of 1§ days==219 days.
} of a week=4 of 7 days = 2 days 8 hours.
lofaday = - - - 3hours.
.ﬂns 221da. 11hr.

7. Add % of a yard, § of 2 foot,a:lgd{-ofa mile together.

yd. ft. in.
8. Add § of a cwt., 4? of a 1. 130z. and § of a cwt. 61b.
together. Ans. lewt. 1gr. 271b. 130z.

Q. How do you add fractions of different denominations? What is
the second method ¢

SUBTRACTION OF VULGAR FRACTIONS.

§ 107. It has been shown (see § LOR), that before
fractions can be added together, they must be reduced to
the same unit and to a common denominator. The same
reductions must be made before subtraction.

SuBTRrAcTION of Vulgar Fractions teaches how to take a
less fraction from a greater.

gou an one-third of a shilling be subtracted from one-third of a £
t reduction? Can one-fourth of a shilling be subtracted from
one-fifth of a shilling? What reductions are necessary before sub.
traction? What is subtraction ?

CASE I.
§ 108S. When the fractions are of the same denomina-
tion and have a common denominator.
RULE.
Subtract the less numerator from the greater and place
the dgﬂ’eren‘ over the common denominator.
EXAMPLES.
1. What is the difference between § and §?
Here we have 5—3=2: hence, §=the difference.
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2. What is the difference between 322 and £%.
Ans

58

3. From {33 take 3§3. Ans. 88

4. From 3313 take 3537, Ans.

5. From 1§3%¢ take §33. Ans. 11391,
CASE II

§ 109. When the fractions are of the same denomina-

tion, but have different denominators.
RULE.,

Reduce mized numbers 1o improper fractions, compound
Jractions to simple ones, and all the fractions to a common
denominator : then subtract them as in Case I.

EXAMPLES. ’

1. What is the difference between £ and §?

Here, 3—}=3—2=3=1 answer.

Q.' How do you subtract fractions which have the same unit but dif-
teren}l ﬁ(eil;ominatorsf What is the difference between one-half and
one-thir

2. What is the difference between 12} of § and 2 ?

Ans. 5.

3. What is the difference between 2} of a £, and

ofa £? , © JAns. £ s

4. From } of 6, take }$ of 4. Ans. 1.
5. From % of § of 7, take § of £. Ans.

6. From 3713, take 35 of }. Ans. 36 5.

o CASE III.

§ 110. When the fractions are of different denomi-

nations.
‘ RULE.

Reduce the fractions to the same demomination : then
reduce them to @ common denominator, after which subtract
as in Case I,

EXAMPLES.

1. What is the difference between } of a !, and 1 of a

shilling ? .
# of a shilling==1 of ;=45 of a £.
Then, }—&=3—2=23 of a £=9s 84d.

-~
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Q. How do you subtract fractions which are of different denomi-
nations ? .

2. What is the difference between & of a day and § of
a second? Ans. 11hkr. 59m. 594sec.

3. What is the difference between § of a rod and $ of
an inch? Ans. 10 ft. 114in.

4. From 12 of a 1b. troy weight, take { of an ounce.

Ans,

5. What is the difference between 1% of a hogshead,
and & of a quart? Ans. 10gal. 2qt. 1pt. 35 gi.

6. From % of a £ take £ of a shilling?  Ans. s d.

7. From $oz. take X puwt. Ans. 11pwt. 3gr.

8. From 43cwt. take 451b.
Bns. dcwt. 1r. 1516, 10z, 93}dr.

MULTIPLICATION OF FRACTIONS. -

§ 11 1. John gave } of a cent for an apple. How
much must he give for 2 apples? For 3 apples? For 4?
For 5? For6? For7? For8? For9?

Charles gave £ of a cent for a peach? How much
must he give for 2 peaches? For3? For4? For5?
For 6°

EXAMPLES.

1. Multiply the fraction § by 4.

When it is required to mul- OPERATION.

. tiplyb a fraction by 3 whole Ex4=2P=5=21;
number, it is required to in- . 3.

crease the fract?on -as many or.bytdlvgimf the d}t;no-
times as there are units in the | T.na:0r DY % We have
multiplier, which may be done | §X4=,%=2§=21
by multiplying the numerator !
(see § 80), or by dividing the denominator (see § 83).

CASE L
$ 112. To multiply a fraction by a whole number.
RULE. :

Multiply the numerator, or divide the denominator by the
- whole number.
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2. Multiply &7 by 12. Ans. 34
3. Multiply 43 by 7. Ans. 64.
4. Multiply %# by 9. Ans. 1335,
5. Multiply 147 by b. Ans. .
6. Multiply 352 by 49. Ans. 12432}

Q. How do you multiply a fraction by a whole number ?

§ 118. Nore. When we multiply by a fraction it is
required to repeat the multiplicand as many times as there
are units in the fraction.

For example, to multiply 8 by 4 is to repeat 8, 2 times;
that is, to take $ of 8, which is 6.

Hence, when the multiplier is less than 1 we do not take
the whole of the multiplicand, but only such a part of it as
the fraction is of unity. For example, if the multiplier be
orie-half of unity, the product will be half the multiplicand :
if the multiplier be } of unity, the product will be one-third

of the multiplicand. Hence,to multiply by a proper fraction -

does not imply increase, as in the multiplication of whole
numbers.

Q. What is required when we multiply by a fraction? What is
the product of 8 multiplied by one-half? By one-fourth? By one-
eighth? By three-halves? By six-halves? What is the product of 9
multiplied by one-half? By one-third ? By one-sixth # By one-ninth ?
‘When the multiplier is less than 1, how much of the multiplicand
is taken? Does the multiplication by a proper fraction imply increase 2

CASE IL
§ 114. To multiply one fraction by another.

: EXAMPLES.

1. Multiply ¥ by $. ~

kln thsis 'exampl’(;‘ l? is tc; be OPERATION.
taken 3 times. at is, 3 is 3353 =
first to be multiplied by 5 n’n the ! TX%—TX_SX*..JH-.
product divided by 7, a result which is obtained by multi-
plying the numerators and denominators together.

Hence, we have the following

- RULE.
Reduce all the mized numbers to improper fractions, and
all compound fractions to simple ones: then multiply the
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namerators together for a numerator, and the denominators
together for a denominator.

Q. What is the product of one-sixth by ene-seventh? Of three-
fourths b one-ha.lf ! Of six-ninths by three-fifths? Give the general
rule for the multiplication of fractions.

2. Multiply % of 3 by 81.

We first reduce the OPERATION.
glonrln;;ound fraction to r:he Yof 3=2,

ple one 2, and then 8}=35
the mixed number to the .
equivalent fraction 37 ; af- Hence, &5 X% =15 =13

ter which, we muluply the Ans. 3.
numerators and denominators together.
3. Multiply 51 by 3. Ans. 31=1.
4. Multiply {2 by § of 9. Ans. 84,
5. Multiply } of 3 of } by 15}. Ans. 3.
6. Multiply § by # of $. Ans.

7. Required the product of 6 by 2 of 5. ns. 20.

8. Required the product of } of § by § of 32. /ns. 23,

9. Required the product of 3% by 414. JIns. 14344,
10. Required the product of 5, 2, £ of 2 and 4%

ns.

11. Required the product of 4}, § of } and 184.
Ans. 975+,
12. Required the product of 14, £, 4 of 9 and 67

§ 113. Norte. In multiplying by a mlxed number,
we may first multiply by the integer, then multiply by the
fraction, and then add the two products together. This is
the best method when the numerator of the fraction is 1.

EXAMPLES,

1. Multiply 26 by 34. ’ OPERATION.
26
We first multiply 26 by 3: the 3
product is 78. Afterwards we mu]- 8

tiply 26 by 4}: the product is 13: | 9gx1=13
hence the entire product is 91. 31 Ans



/160 MULTIPLICATION OF

2. Multiply 48 by 81.

_ OPERATION.
. 48 X 8==384
We first multiply by 8, and then
add a sixth, Py 48xi= 8
. __ 3924ns
3. Multiply 67 by 94, Ans. 6087,
4. Mukltiply 842 by 7}. JAns.. 5987§.
5. Multiply 3756 by 3}. Ans. 120193,
6. Multiply 2056 by 53. © dns.

Q. How may you multiply by a mixed number? When is this the
best method ?

APPLICATIONS.
1. What will 7 yards of cloth cost at $3 per yard ?
Ans. $51.
2. What will 32 gallons of brandy cost, at $11 per
gallon? Ans. $36.
3. If 11b. of tea cost $11, what will 637. cost?
Ans. $
4. What will be the cost of 17} yards of cambric at
shillings per yard ? Ans. £2 3s 9d.
6. What will 161 barrels of cider come to at $3 per
barrel ? Ans, $453;.
6. What will 33 boxes of raisins cost at $24 per box ?
JAns. $8L;.
7. What will 164 barrels of sugar cost at 171 dollars
per barrel ? : Ans. §
8. What will 33 cords of wood cost at $33 per cord ?
Ans. $1441.

VISION OF VULGAR FRACTIONS.

§ 116. We have seen that division of integer numbers
explains the manner of finding how many times a less
number is contained in a greater.

In division of fractions, the divisor may be larger than
the dividend, in which case the quotient will be less than 1.

For example, divide 1 apple into 4 equal parts.

Here it is plain that each part will be 4; or that the
dividend will contain the divisor but ] times.
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Again, divide  of a pear into 6 equal parts.

If a whole pear were divided into 6 equal parts each
part would be expressed by }. But since the half of the
pear was divided, each part will be expressed by } of
or .

When we divide a fraction by a whole number we are
to divide the fraction into es many equal parts as there are
units in the divisor, and this may be done by dividing the
numerator as in § 81, or-by multiplying the denominator
asin § 8.

Q. What does division of whole numbers explain? In division of
fractions may the divisor exceed the dividend ?  How will the quotient
then compare with 1?7 If an apple be divided in 2 equal parts, what
. will express each part¢ If half an apple be divided into 4 equal parts

what will express one of the lparts! What is one-half of one-galf ?

What is one-sixth of ome-half? One-sixth of one-fourth? One-
seveuth of three-fourths 7 One-eighth of one-half? One-ninth of one-
third? One-tenth of two-thirds? .

CASE L
§ 117. To divide a fraction by a whole number.
RULE.

]
Divide the numerator or multiply the denominator by the
whole number.

EXAMPLES.
1. Divide £ by 2.

In the first operation we OPERATION. )
divide the fraction by mul- 4 4 4 2
tiplying the denomjnator: in 3+ =33 =5=3.
the second we divide the 4 2)4 2
aumerator, giving the same OF =eimQ== —2_=a'
sesult in both cases. 3 33

2. Divide 4§ by 9. Ans. &8 =3

8. Divide 4%° by 15. Ans. §35=37.

4. Divide 2153 by 19. Ans.

5. Divide &% by 15. Ans. 3333

Q. How do you divide a fraction by a whole number?
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CASE IL

§ 118. To divide one fraction by another.
EXAMPLES.

1. Divide 32 by $.

If the divisor were 5 the quo-

. ] 1st OPERATION.
tient would be {%. But, since

the divisor is § of b the true quo- §=6x4.
tient must be 8 times %, for the 19+5=2%

eighth of a number will be con-
taligned in the dividend 8 times 155 X8=17s=%-
more than the number itself. In
this operation we have actually multiplied the numerator
of the dividend by 8 and the denominator by 5: that is,
we have, inverted the terms of the divisor and multiplisd
the fractions together.

ince multiplying the denomina- |. 2nd operaTION.

tor by 5 is the same as dividing the ° 10
numerator, and multiplying the nu- i i=1=%
merator the same as dividing“Mhe
denominator, we may, if we please, divide 10 by 5 and 24
by 8.

yHence, for the division of vulgar fractions we have the
following :

RULE.

Reduce compound fractions to simple omes, and whole
numbers to improper fractions ; then divide the numerator
by the numerator and the denominator by the demominator,
if they will exactly divide : but if not, invert the terms of the
divisor, and then multiply the divisqr and dividend together.

Q. How do you divide one vulgar fraction by, another ?

EXAMPLES.

1. Divide }§ by .

Here we divide the numerator by |jst operaTtioN.
the numerator, and the denominator by §16_ 2
the denominator. Pye=v=13-

Here, we have inverted the terms 2nd OBP?‘RATION‘
of the divisor and multiplied the 382 isequal to
fractions together. RO __

g 1 xXg=7s=4-
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2. Divide 4 by 4. Ans. 8.

3. Divide } by . JAns.

In the division of fractions we should note the follow-
g principles.

1st. When the dividend is just equal to the divisor, the
{uotient will be 1.

2nd. When the dividend is greater than the divisor, the
quotient will be greater than 1.

3rd. When the dividend is less than the divisor, the
quotient will be less than 1. :

4th. The quotient will be just so many times greater
than 1, as the dividend is greater than the divisor.
. 5th. The quotient will be just as many times less than
3, a8 the dividend is less than the divisor.

Q. How do you divide one fraction by another? When will the

quotient be 1?7~ When greater than 1? When less than 1?2 When

greater than 1, how many times greater? When less than 1, how
many times less ?

4. Divide } by 1. Ans. i
5. Divide 3} by 1. JAns. 29}
6. Divide 16} of } by 41. . Ans. 118,
7. Divide 443} by £43. Ans.
8. Divide 371} by|:},. Ans. 370241,
9. Divide %4 by 13is. Ans. 301334.
10. Divide § of by % of 3. Ans. 3
11. Divide 5 by . Ans.
12. Divide 5205 by % of 91. Ans. 713
13. Divide 100 by 4Z. Ans.  20%9.
14. Divide  of by 4. Ans. g2,
15. Divide § of 50 by 43. Ans.
16. Divide 14} of } by 3} of 6. dns. 2.
APPLICATIONS.

1. If 71b. of sugar cost 44 of a dollar, what is the price
per pound?

142 7=2% of $1; or 4 of 19° cents=14420=8.8.

' Ans. 8.2 cents.
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2. If 3 of a dollar will pay for 1015 of nails, how
much is the price per pound ? Ans.
3. If 4 of u yard of cloth cost %3, what is the price per
yard ? Ans. $51.
4. If $211 will buy 7}2 barrels of apples, how much
are they per barrel ? Ans. $255.
5. If 41 gallons of molasses cost $25, how much is #
per quart? Ans. cts.
6. If 11hkd. of wine cost $250%, how much is the wine
per quart? ) Ans. $1593=88712 cts.
7. If eight pounds of tea cost 7§ of a dollar, how much
is it per pound ? Ans. 957 cts.
8. In 81 weeks a family consumes 165} pounds of but-
ter: how much do they consume a week ? Ans. 198%15.
9. If a piece of cloth containing 1763 yards costs $3'75§
what does’it cost per yard? Ans. $

DECIMAL FRACTIONS.

§ 119. If the unit 1 be divided into 10 equal parts the
parts are called tenths, because each part is one-tenth of
unity. .

If the unit 1 be divided into one hundred equal parts,
the parts are called hundredths, because each part is one

- hundredth of unity.

If the unit 1 be divided into one thousand equal parts,
the parts are called thousandths, because each part is one
thousandth of unity: and we have similar expressions fqr
the parts,.when the unit is divided into ten thousand, one
hundred thousand, &ec., equal parts.

The division of the unit into tenths, hundredths, thou-
sandths, &c., forms a system of numbers called Decimal
Fractions.

' DECIMAL FRACTIONS.

Four-tenths, - - - - -'- - - - - s

Six-tenths, - = - - - = - - - - 5

Forty-five hundredths, - - - - - - - %,
125 thousandths, - - - - - - - - - Ja5.,
1047 ten thousandths, - - - - - - - J047T.
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From which we see, that in each case the denominator
ives denomination or name to the fraction; that is,
etermines whether the parts are tenths, hundredths,

thousandths, &ec.

.. When the unit 1 is divided into 10 equal parts, what is each part
called? What is each part called when it is divided into 100 equal
parts? When into 10007 Into 10,000, &c.? How are decimal frac-
tions formed? What gives denomination to the fraction?

§ 120. The denominators of decimal fractions are
seldom set down. The fractions are usually expressed
by means of a point, or comma, placed at the left of the
numerator.

Thus, four-tenths, - - - - 4
forty-five hundredths, - - 45
125 thousandths, - - - ,125
1047 ten thousandths, - - Slo47

The denominator of every decimal fraction, however,
is always understood. It is a unit 1 with as many ciphers
annexed as there are places of figures in the numerator.

The place next to the decimal point is called tenths; -
the next place to the right, the place of hundredths; the
next, the place of thousandths; and so on for places
further to the right, according to the following Table.

DECIMAL NUMERATION TABLE.

g
£1
. i3 E
i58% .5
5 E f 838
.
=] nT.2a
CEEREER
EENEREEREHER
4 isread 4 tenths.
6 4 - =~ 64 hundredths.
064 - = 64 thousandths.
67564 - - 6754 ten thousandths.
01234 - - 1234 hundred thousandths. -
007654 - - 7654 millionths.
0043604 - - 43604 ten millionths.
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Decimal fractions are numerat.ed from the left hand to
the right, beginning with the tenths, hundredths, &c., as
in the table.

Q. Are the denominators of decimal fractions generally set down ¢
How are the fractions expressed? Is the denominator understood ?
What isit? What is the place next the decimal point called? The
next? ‘The third, &ec.? hich way are decimals numerated ?

§ 121. Let us now write and numerate the following
decimals.

Four-tenths, - - - - 4.
Four hundredths, - - - 4,0 4.
Four thousandths, - - - 500 4.

Four ten thousandths, - - - 0004,
Four hundred thousandths, - 00004,
Four millionths,- - - - ,000004.
Four ten millionths, - - - ,0000004.
. Here we see, that the same figure expresses different
values, according to the place which it occupies.

But 5 of f5 is equal to ras=,04
- P of oo - - - Tire=+004.
- toof 098 - - - 1oooo=0004

- foof  teloe - - - 10050000004
- %o rodeos - - - Too000—000004.
- f5°f tooboos - - - Too06ooo—:0000004.

Therefore, the value of the places diminish in a tenfold
proportion from the left hand to the right.

Hence, ten of the parts in any one of the places, are
equal to one of the partsin the place next to the left; that
is, ten thousandths make one hundredth, ten hundredths
make one-tenth, and ten-tenths a unit 1.

This law of increase from the right hand towards the
left, is the same as in whole numbers. Therefore, whole
numbers and decimal fractions may be united by placing the
decimal point between them.

Thus, 36,95 - thirty-six, and 95 hundredths,
127,4 - 127 and four-tenths. ’
163,03 - 163 and three hundredths.
627,0047 - 627 and 47 ten thousandths.



DECIMAL FRACTIONS. 167

A number compos'sed partly of a whole number and
pertly of a decimal, is called 2 mixed number.

Q. Does the value of a figure depend upon the place which it
occupies? How does the value change from the left towards the right ?
‘What do ten parts of any one place make? How do they increase
from the right towards the left? How may whole numbers be joined
with decimals? What is a number called when composed partly of
whole numbers and partly of decimals ?

Write the following numbers in figures, and numgrate
them.

1. Forty-one, and.three-tenths, 41,3.
2. Sixteen, and three millionths. 16,000003.
3. Five, and nine hundredths. 5,09.
4. Sixty-five, and fifteen thousandths. 65,015.
5. Eighty, and three millionths. 80,000003.
. 6. Two, and three thousand millionths. 2,000000003.
7. Four hundred and ninety-two thousandths.  0,492.
8. Three thousand, and twenty-one ten thousandths.

9. Forty-seven, and twenty-one ten thousandths.

10. Fifteen hundred and three millionths.

11. Thirty-nine, and six hundred and forty thousandths.
12. Three thousand, eight hundred and forty millionths.
13. Six hundred and fifty thousandths.

14. Fifty thousand, and four hundredths.

15. Six hundred, and eighteen ten thousandths.

16. Three millionths.

17. Thirty-nine hundred thousandths.

§ 122. The denominations of Federal Money will
correspond to the decimal division, if we regard 1 dollar
as the unit. For, the dimes are tenths of the dollar, the
cents are hundredths of the dollar, and the mills, being
tenths of the cent, are thousandths of the dollar.

EXAMPLES.

1. Express $16, 3 dimes 8 cents and 9 mills decimally.
Ans. $16,389.
2. Express $95, 8 dimes 9 cents 5 mills decimally.
Ans.
3. Express $107, 9 dimes 6 cents 8 mills decimally.
Ans. $107,968.
8
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4. Express $47 and 25 cents decimally. /ns. $47,25.
6. Express $39,39 cents and 7 mills decimally.

Ans. $39,397.
6. Express $12 and 3 mills decimally.  /Ans.
7. Express $147 and 4 cents decimally. /ns. $147,04.
8. Express $148, 4 mills decimally. = /ns. $148,004,
9. Express four dollars, six mills decimally. /ns.

Q. If the denominations of Federal Money be expressed decimally
whay is the unit? What part of a dollaris 1 dime? What part of a
dime is a cent? What part of a cent is a mill? What part of a
dollar is 1 cent? 1 mill?

§ 123. A cipher is annexed to a number, when it is
placed on the right of it. If ciphers be annexed to the
numerator of a decimal fraction, the same number of
ciphers must also be annexed to the denominator; for
there must be as many ciphers in the denominator as
there are places of figures in the numerator (see § 120.)
The numerator and denominator will therefore be multi-
plied by the same number, and consequently the value of
the fraction will not be changed (see § 84.) Hence,

Annexing ciphers to a decimal fraction does not alter its
value.

We may take as an example, 3=%. If now we annex
a cipher to the numerator, we must, at the same time,
annex one to the denominator, which gives

»30 = 30 by annexing one cipher,
300 = % by annexing two ciphers,
43000=1,3%20" all of which are equal to 3;=,3.

AlSO, ,5= '=’50=1§5%=’500=1%9606'

Also, 8= ,80=,800=,8000,=,80000.

Q. When is a cipher annexed to a number? Does the annexing
of cxghers to a decimal alter its value? Whynot? What does three
tenths become by annexing a ciphert What by annexing two ciphers ¢

Three ciphers?” \What does ,8 become by annexing a cipher? By
amnexing two ciphers? By annexing three ciphers?

§ 124. Prefixing a cipher is placing it on the left of
a numbey, If ciphers be prefixed to the numerator of a
decimal fraction, that is, placed at the left hand of the
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significant figures, the same number of ciphers must be
annexed to the denominator. Now, the numerator will
remain unchanged while the denominator will be increased
ten times for every cipher which is annexed, and the
value of the fraction will be decreased in the same pro-
portion (see § 82.) Hence,

Prefizing ciphers to a decimal fraction’diminishes its
value ten times for every cipher prefixed.

Take the fraction ,2=+3; as an example.
,02=1%2; by prefixing one cipher:
4002=, 22 by prefixing two ciphers:
40002=,2202- by prefixing three ciphers:

in which the fraction is diminished ten times for every
cipher prefixed.

Also, ,03 becomes ,003 by prefixing one cipher; and
,0003 by prefixing two.

. When is a cipher prefixed to a number? When prefixed to a
decimal, does it increase the numerator? Does it increase the denomi-
nator? What effect then has it on the value of the fraction? What
does ,5 become by prefixing a cipher? By prefixing two ciphers? By
prefixing three? _What does ,07 become by prefixing a cipher? By
prefixing two? By prefixing three ? By prefixing four? .

ADDITION OF DECIMAL FRACTIONS.

§ 123. It must be recollected that only like parts of
unity can be added together, and therefore in setting down
the numbers for addition the figures occupying places
of the same value must be placed directly under each
other.

The addition of decimal fractions is then made in the
same manner as that of whole numbers.

Add 37,04, 704,3 and ,0376 together.

In this example, we place the tenths OPERATION.
under tenths, the hundredths under 37,04
hundredths,and this brings the decimal 704,3
points and the like parts of the unit ,0376
directly under each other. We then 7113776

add as in whole numbers.
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Hence, for addition of decimals we have the following

RULE.

L. Set down the numbers to be added so that tenths shall
fall under tenths, hundredths under hundredths, &c. This
will bring all the decimal points directly under each other.

1. Then add as in simple numbers and point off in the sum,
from the right hand,so many places for decimals as are equal
to the greatest number of places in any of the given numbers.

Q. What parts of unity may be added together? How do you set
down the numbers for addition? How will the decimal points fall 2
Ho;‘v do you then add? How marfy decimal places do you point off
in the sum ?

EXAMPLES.

1. Add 4,035, 763,196, 445,3741 and 91,3754 to-
gether. Ans.

2. Add 365,103113, ,76012, 1,34976, ,3549 and 61,11
together. JAns. 428,677893.

3. 67,407497,004+4+,64,06-4,3=169,371.

4. ,0007+1,0436+,4+05+,047=1,5413.

6. ,00494- 47,0426+ 37,04104-360,0039=444,0924.

6. Required the sum of twenty-nine and 3 tenths, four
hundred and sixty-five, and two hundred and twenty-one
thousandths. Ans.

7. Required the sum of two hundred dollars one dime
three cents and nine mills, four hundred and forty dollars:

. nine mills, and one dollar one dime and one mill.

Ans. $641,249, or 641 dollars 2 dimes 4 cents 9 mills.

8. What is the sum of one tenth, one hundredth, and
one thousandth ? ) Ans.

9. What is the sum of 4,and 6 ten thousandths ?

Ans. 4,0006.

10. Required in dollars and decimals, the sum of one
dollar one dime one cent one mill, six dollars three mitls,
four dollars eight cents, nine dollars six mills, one hundred
dollars six dimes, nine dimes one mill, and eight dollars
six cents. ' Ans. §

11. What is the sum of 4 dollars 6 cents, 9 dollars 3
millg, 14 dollars 3 dimes 9 cents 1 mill, 104 dollars 9
dimes 9 cents 9 mills, 999 dollars 9 dimes 1 mill, 4 mills,
6 mills, and 1 mill? Ans. $1132,365.
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SUBTRACTION_ OF DECIMAL FRACTIONS.
§ 126. Subtraction of Decimal Fractions teaches how
to find the difference between two decimal numbers.

EXAMPLES.

1. From 3,275 take ,0879.
In this example a cipher is annexed to | OPERATION.

-the minuend to make the number of deci- 3,2750
mal places equal to the number in the ,0879
subtrahend. This does not alter the value 3,1871

of the minuend (see § 123.)

Hence, we have the following

RULE.

I. Set down the less number under the greater, so that
Jigures occupying places of the same value shall fall
directly under each other.

Il. Then subtract as in simple numbers, and point off in
the remainder as many places for decimals as are equal to
the greatest number of places in either of the given numbers.

Q. What does subtraction teach? How do you set down the
numbers for subtraction? How do you then subtract? How many
decimal places do you point off in the remainder ¢

2. From 3295 take ,0879. Jns. 32949121,
3. From 291,10001 take 41,375. Ans. 249,72501.

4. From 10,000001 take ,111111. JAns. 9,888890.
6. From three hundred and ninety-six, take 8 ten thou-

sandths. : Ans.
6. I'rom 1 take one thousandth. Ans. ,999.
7. From 6378 take one tenth. Ans.  6377,9.

8. From 365,0075 take 3 millionths.
Ans. 365,007497.
9. From 21,004 take 97 ten thousandths.
Ans.
10. From 260,4709 take 47 ten millionths.
Ans. 260,4708953.
11. From 10,0302 take 19 millionths. Ans. 10,030181. °
12. From 2,01 take 6 fen thousandths. Ans.
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MULTIPLICATION OF DECIMAL FRACTIONS.

EXAMPLES.

§ 127. 1. Multiply ,37 by ,8.
If we multiply the fraction % by £&;, OPERATION.
we find the product to be #%5%: and BT=3%.

generally, the number of ciphers in the
denominator of the product, will be Sor— 366"
equal to the number of decimal places in Ml
the two factors.

2. Multiply ,3 by ,02.
OPERATION.
3 X,02=y% X {%%*=355=,006 answer.

To express the 6 thousandths decimally we have to
prefix two ciphers to the 6, and this makes -as many
decimal places in the protuct as there are in both multi-
plicand and multiplier.

Therefore, to multiply one decimal by another, we have
the following

8= &

RULE,

4
Multiplyas in simple numbers, and point off in the product,
Jrom the right hand, as many figures for decimals as are
equal to the number of decimal places in the multiplicand™
and multiplier ; and if there be not so many in the product,
supply the deficiency by prefizing ciphers.
Q. After multiplying, how many decimal places will you point off in

the product? hen there are not so many in the product, what do
youdo? Give the rule for the multiplication of decimals.

EXAMPLES.
1. Multiply 3,049 by ,012. Ans. ,036588-
2. (3.)
Multiply 365,491 Multiply 496,0135
by ,001 by ___ﬂ_%;
Ans. ,365491 JAns. 742,0361960

ik Mttt
4. Muliiply one and one millionth by one thousandth.
Ans. 001000001
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5. Multiply one hundred and forty-seven millionths, by

one millionth. Ans.
6. Multiply three hundred, and twenty-seven hun-
dredths by 31. Ans. 9308,37.

7. Multiply 31,00467 by 10,03962.
Ans. 311,2751050254.
8. What is the product of five-tenths by five-tenths,

Ans.
9. What is the product of five-tenths by five thou-
sandths. Jns. ,0025.
10. Multiply 596,04 by 0,00004. Jns.

11. Multiply 38049,079 by 0,00008. J/ns. 3,04392632.

§ 128. Nore. When a decimal number is to be mul-
tiplied by 10, 100, 1000, &c., the multiplication may be
made by removing the decimal point as many places to
the right hand as there are ciphers in the multiplier, and
if there be not so many figures on the right of the decimal
point, supply the deficiency by annexing ciphers

10 67,9
‘ 100 679,
Thus, 6,79 maltiplied by { 1000 $=={ 6790,
10000 J l 67900,

100000 679000,
10 3700,36
100 37003,6
Also, 370,036 multiplied by { 1000 = 370036,
10000 3700360,
100000 j 37003600,

Q. How do you multiply a decimal number by 10, 100, 1000, &c. ?
If there are not as many decimal figures as there are ciphersin the
wultiplier, what do you do?

DIVISION OF DECIMAL FRACTIONS.

§ 129. Division of Decimal Fractions is similar to
that of simple numbers.

We have just seen, that, if one decimal fraction be
multiplied by ‘another, the product will contain as many
places of decimals as there were in both the factors.
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Now, if this product be divided by one of the factors the
quotient will be the other factor (see § $&.) Hence,
in division, the dividend must contain just as many
decimal places as the divisor and quotient together. The
quotient, therefore, will contain as many places as the
dividend, less those of the divisor.

EXAMPLES.
1. Divide 1,38483 by 60,21.
OPERATION.

There are five decimal places in '
the dividend, and two in the divi- ! 60’21)1’33123(23
sor: there must therefore be three

places in the quotient: hence one 0 18063
nust be prefixed to the 23, and the 18063
decimal point placed before it. . Ans. ,023.

Hence, for the division of decimals we have the
following

RULE.,

Divide as in simple numbers, and point off in the quotient,
Srom the right. hand, so many places for decimals as the
decimal places in the dividend exceed those in the divisor ;

and if there are not so many, supply the deficiency by pre-
JSixing ciphers.

. If one decimal fraction be multiplied by another, how many
decimal places will there be in the product? How does the number
of decimal places in the dividend compare with those in the divisor and

uotient? How do you determine the number of decimal places in
;‘le quotient 2 If the divisor contains four places and the dividend six,
how many in the quotient? If the divisor contains three places and
the dividend five, how many in the quotient? Give the rule for the
division of decimals.

EXAMPLES.
1. Divide 2,3421 by 2,11. JAns. 1,11,
2. Divide 12,82561 by 3,01. dns.
3. Divide 33,66431 by 1,01. JAns. 33,331.
4. Divide ,010001 by ,01. Ans.
5.- Divide 8,2470 by ,002. Ans. 4123,5.

6. What is the quotient of 37,57602, divided by 32
By,3? By,03? By,003? By ,0003?
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7. What is the quotient of 129,75896, divided by 8?
By ,08? By ,008? By ,0008? By ,00008?

8. What is the quotient of 187,29900, divided by 9?
By ,9? By ,09? By ,009? By ,00092 By ,00009 7

9. What is the quotient of 764,2043244, divided by 6?
By ,08? By,006? By,0006? By ,00006? By,000006?

§ 130. Note 1. When any decimal number is to I=
divided by 10, 100, 1000, &c. the division is made by
removing the decimal point as many places to the left as
there are 0’s in the divisor; and if there be not so many
figures on the left of the decimal point, the deficiency mnst
be supplied by prefixing ciphers.

10 2,769
100 | _ ] 2769

27,69 divided by 1000 02769
b
: 10000 [ ,002769
10 64,289
100 6,4289
642,89 divided by < 1000 == 464289
10000 1064289
100000 10064289

3. How do you divide a decimal number by 10, 100, 1000, &c. ?
If there be not as many figures to the left of the decimal point as there
are ciphers in the divisor, what do you do?

§ 131. Note 2. When there are mote decimal places
in the divisor than in the dividend, annex as many ciphers
to the dividend as are necessary to make its decimal
places equal to those of the divisor; all the figures of the

quotient will then be whole numbers. -
EXAMPLES.
1. Divide 4397,4 by 3,49. OPERATION,
3,49)4397,40(1260
349
We annex one 0 to the dividend. o907
Had it contained no decimal place 698
we should hdve annexed two. hai
2094
2094
Ans. 1260.
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2. Divide 2194,02194 by ,100001. Ans. 21940,
3. Divide 9811,0047 by ,325947. Ans.
4. Divide ,1 by ,0001. Ans. 1000,

6. Divide 10 by ,1. Ans.
6. Divide 6 by ,6. - By ,06. By ,008. By,2. By ,3.
By ,003. By,5. By ,05. By ,005. By ,000012,

Q. If there are more decimal places in the divisor than in the divi-
dend, what do youdo? What will the figures of the quotient then be t

§ 132. Note 3. When it is necessary to continue
the division farther than the figures of the dividend will
allow, we may annex ciphers and consider them as deci-
mal places of the dividend.

EXAMPLES.

1. Divide 4,25 by 1,25. )
OPERATION.
In this example we annex one 0 1,25)4,25(3,4

and then the decimal places in the 378

dividend will exceed those in the divisor . 500
by 1. 500
JAns. 3,4,
2. Divide ,2 by ,06.
N.
We see in this example that the OPER.LTIO
division will never terminate. In ’06)’?3(3’384_
such cases the division should be —
carried to the third or fourth place, 20
which will give the answer true 18
enough for all practical purposes, 20
and the sign + should then be 18
written, to show that the division 20
may be still continued. dns. 3,334
3. Divide 37,4 by 4,6. . . dns. 8,31114-.
4. Divide 586,4 by 375. Ans. .
6. Divide 94,0369 by 81,032. Ans. 1,1604-.

Q. How do you continue the division after you have brought down
all the figures of the dividend? What sign do you place after the
quotient? What does it show ?
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APPLICATIONS IN THE FOUR PRECEDING RULES.

1. A merchantsold 4 parcels of cloth, the first éontained
127 and 3 thousandths yards; the 2nd, 6 and 3 tenths
yards; the 3rd, 4 and one hundredth yards; the 4th, 90
and one millionth yards: how many yards did he sell
in all? Ans. 227,313001yd.

2. A merchant buys three chests of tea, the first con-
tains 60 and one thousandth 75.; the second, 39 and one
ten thousandth 75.; the third, 26 and one-tenth 75.: how
much did he buy in all ? Ans. 1b.

3. What is the sum of $20 and three hundredths; $4
and one-tenth, §6 and one thousandth, and #18 and one
hundredth ? Ans. $48,141.

4. A puts in trade $504,342; B puts in $350,1965 ;
C puts in $100,11; D puts in 399,334 and E puts in
$9001,32: what is the whole amount put in?

Ans. §
5. B has $936, and A has &1, 3 dimes and 1 mill: how
much more money has B than A? Ans. $934,699.

6. A merchant buys 37,5 yards of cloth, at one dollar
twenty-five cents per yard: how much does the whole
come to? Ans. $46,875.

7. A farmer sells to a merchant 13,12 cords of wood at
84,25 per cord, and 13 bushels of wheat at $1,06 per
bushel : he is to take in payment 13 yards of broadcloth
at $4,07 per yard, and the remainder in cash: how much
money did he receive? JAns. #16,63.

8. If 12 men had each $339 one dime 9 cents and 3
mills, what would be the total amount of their money ?

Ans. &

9. If one man can remove 5,91 cubic yards of earth in
a day, how much could nineteen men remove ?

Ans. 112,29yd.

10. What is the cost of 8,3 yards of cloth at 5,47 per
yard ? Ans. $45,401

11. If a man earns one dollar and one mill per day,
how much will he earn in a year? Ans. &

12. What will be the cost of 375 thousandths of a cord
of wood, at $2 per cord ? . JAns. §0,75.
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13. A man leaves an estate of $1473,194 to be equally
divided among 12 heirs: what is each one’s portion ?
. Ans. $122,766}

REDUCTION OF VULGAR FRACTIONS TO DECIMALS.

§ 133. The value of every vulgar fraction is equal to
the quotient arising from dividing the numerator by the
denominator (see § 44.)

EXAMPLES.

1. What is the value in decimals of §.
_We first divide 9 by 2 which OPERATION.
gives a quotient 4, and 1 for a re- §=41, but,

mainder. Now 1 is equal to 10
tenths. If then we add a cipher, =41 =48
2 will divide 10,giving the quotient
5 tenths. Hence the true quotient is 4,5
2. What is the value of 1.
We first divide by 4 which gives OPERATION.
a quotient 3 and a remainder 1.
Bn(% 1 is equal to 100 hundredths. P =3%; but
If then we add two ciphers, 4 will 3}=3120==3,25.
divide the 100, giving a quotient of
25 hundredths.
Hence, to reduce a vulgar fraction to a decimal, we
have the following

RULE.

I. Annex one or more ciphers to the numerator and then
divide by the denominator. -

I1. If there is a remainder, annex a cipher or ciphers, and
divide again, and continue to annex ciphers and to divide
until there is no remainder or until the quotient is sufficiently
exact : the number of decimal placesto be pointed off in the
quotient is the same as the number of ciphers used ; and
when there are not so many, ciphers must be prefived.

?. What is the value of a fraction equal to? 1Vhat is the value
of four-halves? What is the decimal value of one-half? Of three-
halves? Of six-fourths? Of nine-halves? . Of seven-halves? Of

five-fourths?  Of one-fourth? Give the rule for reducing a
fraction to a decimal.
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EXAMPLES.
1. Reduce §3 toitsequivalent decimal. | oPERATION.
125)635(5,08
We here use two ciphers and there- . 625
fore point off two decimal places in the 1000
quotient. 1000

2. Reduce } and %5 to decimals.
Ans. 25 and ,00797+.
3. Reduce A&y 35y vo5o and odos to decimals.
Ans. 0255 ,6924; ,003; ,000183+.
4. Reduce } and 1’55 to decimals. Ans +.

5. Reduce 3}$3%81153 to a decimal. .ﬂns., 1,496+4-.

6. Reduce $, 1313, 1183, 344 to decimals.
Ans. 1,383+; 0,162+4; 0,792+; 4,666+

REDUCTION OF DENOMINATE DECIMALS.

§ 134. We have seen that a denominate number is
one in which the kind of unit is denominated or expressed
(see § 43.)

" A denominate decimal is a decimal fraction in which
the kind of unit that has been divided is expressed.
Thus, ,5 of a £, and ,6 of a shilling, are denominate
decimals. The unit that was divided in the first fraction

being £1, and that in the second 1 shilling.
. What is a denominate number ? What is a denominate decimal ?

In the decimal five-tenths of a €, what is the unit? In the decimal
- six-tenths of a ehilling, what is the unit ¢

CASE I.

§ 133. To find the value of a denominate number in
decimals of a higher denomination.

EXAMPLES.
1. Reduce 94 to the decimal of*'a £.

We first find that there are 240 OPERATION.
pence in £1. We then divide 9d by 240d=£1
240, which gives the quotient ,0375 240)9(,0375
of a £. This is the true value of 9d | gns £,0375.
in the decimal of a L. i —_—
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Hence, we have the following
RULE.

I. Consider how manyunitsof the given denomination make
one unit of the denomination to which you would reduce.

I1. Divide the given denominate number by the number
so found, and the quotient will be the value in the required
denomination.

How do you find the value of a denominate number in a decimal
of a higher denomination ?

2. Reduce 7 drams to the decimal of a 75. avoirdupois.

Ans. 0273437515,

8. Reduce 26d to the decimal of a £. /ns. 1083333 4.
4. Reduce ,056 poles to the decimal of an acre.
Ans. A.
5. Reduce 14 minutes to the decimal of a day.
Ans. ,0097222da.+.
6. Reduce ,21 pints to the decimal of a peck.
Ans. pk.
7. Reduce 3 hours to the decimal of a day. /Ans. ,125.
8. Reduce 375678 feet to the decimal of a mile.
Ans 71,1514,
9. Reduce 36 yards to the decimal of a rod.
10. Reduce ,5 quarts to the decimal of a barrel.

CASE 1II.

§ 136. To reduce denominate numbers of different
denominations to an equivalent decimal of a given denomi-~
nation.

EXAMPLES.

"1. Reduce £1 4s 93d to the denomination of pounds,
We first reduce 3 farthings OPERATION.
to the decimal of a penny, d=,75d, hence,
by dividing by 4. We then ~ 93d=9,75d,
annex the quotient ,75 to the 12)9,75d
9 pence. We next divide 81253, and
by 12 giving ,8125 which is
the decimal ,of a shilling. 20)4,8125s,
This we annex to theshillings £,240625, therefore,

and then divide by 20. £1 45 93d=£1.240625
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Hence, we have the following

RULE.

Divide the lowest denomination named, by that number
which makes one of the denomination next higher, unnexing
ciphers if necessary : then annex this quotient to the next
higher denomination, and divide as bej?:g : proceed in the
same manner through all the denominations to the lust : the
last result will be the answer sought.

2. Reduce £19 17s 31d to the decimal of a £.

Ans. £19,863+.
8. Reduce 155 6d to the decimal of a £. Ans. £,775.
4. Reduce 7%d to the denomination of shillings.

Ans. s

5. Reduce 27b. 50z. 12pwt. 16gr., Troy, to the decimal
of a lb. Ans. 2,4694441b. 4.
6. Reduce 3 feet 9 inches to the denomination of yards.
Ans. 1,25yd.

7. Reduce 17b. 12dr., avoirdupois, to the denomination
of pounds. Ans. 1,0468751b.
8. Reduce 5 leagues 2 furlongs to the denomination of
leagues. Ans. +.

Q. How do you reduce denominate numbers of different denomina-
tions, to equivalent decimals of a given denomination ?
CASE III.

§ 137. To find the value of a denominate decimal in
terms of integers of inferior denominations.

EXAMPLES.
1. What is the value of ,832296 of a £.
OPERATION.

We first multiply the decimal by ,832296
20, which brings it to shillings, and 20
after cutting off from the right as 16,645920
many places for decimals as ir:l t}lle 12

iven number, we have 16s and the P TENY
icimal 4645920 over. This we. |’ 7'751042
reduce to pence by multiplying by _—
12, and then reduce to farthings by _3,()041{—}2
multiplying by 4. Ans. 16s 7d 3far.
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Hence, the following
RULE,

I. Consider how many in the next less denomination make
one of the given denomination, and multiply the decimal by
this number. Then cut off from the right hand as many
places as there are in the given decimal.

II. Multiply the figures so cul off by the number which it
takes in the next less denomination to make one of a higher,
and cut off as before. Proceed in the same way to the
lowest denomination : the figures to the left will form the

answer sought.

2. What is the value of ,0020847b. Troy?
JAns. 12,00384gr
. What is the value of ,625 of a cwt. JAns. 2qr. 1415,
. What is the value of ,625 of a gallon?
Ans. 2qt. 1pt.
. What is the value of £,3375? Ans.
. What is the value of ,3375 of a ton? JAns. 6cwt. 3¢gr.
. What is the value of ,05 of an acre? Ans. 8P.
. What is the value of ,875 pipes of wine?
Ans.
. 9. What is the value of ,125 hogsheads of beer?
(see § @7.) JAns. 6gal. 3qt.
10. What is the value of ,373 of a year of 365 days?
Ans. 136da. 21hr.
11. What is the value of 5085 ofa £? JAns. +.
12. What is the value of ,86 of a cwt. ?
Ans. 3qr. 121b. Soz. 1,92dr.
13. What is the difference between ,82 of a day and
432 of an hour? Ans. 19hr. 21m. 36sec.
14. What is the value of 1,089 miles?
JAns. 1m. 28rd. 7ft. 11,04in.
15. What is the value of ,09375 of a pound avoirdupois
weight ? Ans.
16. What is the value of ,28493 of a year of 365 days?
Ans. 103da. 23hr. 59m. 12,48sec.
17. What is the value of £1,046? Ans. £1 lld+.
18. What is the value of £1,88? JAns. <+.

Q. How do you find the value of a denominate decxmal in integers
of inferior denominations? What is the value in shillings of one-half
of a £? In pence of one-half of a shilling

o e =N - W
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RULE OF THREE.

§ 138. If 1 yard of cloth cost $2, how much will 6
yards cost at the same rate ?

It is plain that 6 yards of cloth, at the same rate will
cost 6 times as much as 1 yard, and therefore the whole
cost is found by multiplying 2 by 6, giving $12 for the
cost. In this example there are four numbers considered,
viz, 1 yard of cloth, 8 yards of cloth, #2 and #12 : these
numbers are called terms. Three of these terms werg
known or given in the question, and the other was to be
found.

1 yard of cloth is the 1st termj .

6 yards of cloth isthe 2nd term;
#2isthe - - - - 3rd term;
$#12isthe - - - - 4th term.

Now the 2nd term 6 contains the first term 1, 6 times,
and the 4th term 12 contains the 3rd term 2, 6 times—that
is, the 2nd term is as many times greater than the 1st, as
the 4th term is greater than the 3rd.

This relation between four numbers is called proportion;
and generally

Four numbers are in proportion, when the 2nd term is as
many times greater or less than the 1st, as the 4th term is
greater or less than the 3rd.

We express that four numbers are in proportion thus:
1:6::2:12

That is, we write the numbers in the same line and
place two dots between the 1st and 2nd terms, four be-
tween the 2nd and 3rd, and two between the 3rd and 4th
terms. We read the proportion thus,

as 1 is to 6, so is 2 to 12.

The 1st and 2nd terms of a proportion always express
guantities of the same kind, and so likewise do the 3rd and
4th terms.  As in the example,

yd.  yd. 8 '3
1 : 6 :: 2 : 12
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Q. If 1 yard of cloth cost 82, what will 6 yards cost? How many
numbers are considered in this question? What are they called?
How many were known or given? Name the terms. How many
times does the 2nd term contain the first? How many times does the
fourth contain the third ? How many times is the second term greater
than the first? When are four numbers in proportion? How are
they written? How are they read? What terms of a proportion
eXﬁress quantities of the same kind? If 1 yard of cloth cost $3, what
will 2 yards cost at the same rate? What will 3 cost? 47 5? 61
77 81 97 107 Ifone yard of cloth cost $4 what will 2 yards cost?
What will 3 yards cost? 4?7 57 61 7?7 8% 97 10t

§ 139. The numbers
2:4::8:16
are in proportion since the 2nd term is two times greater
than the 1st, and the 4th term two times greater than the
3rd. And when four numbers are in proportion, the
quotient of the 2nd term divided by the 1st, is equal to
the quotient of the 4th term divided by the 3rd. This
quotient is called the ratio of the proportion. Thus 2 is
the ratio of the proportion
2:4::8:16;

The ratio of two aumbers, simply expresses how many
times the second number contains the first. Hence, it is
equal to the quotient of the second number divided by the
first.

Thus, the ratio of 3 to 9 is 3, since 9 +3=3. The
ratio of 2 to 4 is 2, since 4 - 2=2.

We may also compare a larger number with a less.
For example, the ratio of 4 to 2 is }; for, 2 +-4==].
The ratio of 9 to 3 is §, since 3 + 9=3%.

In every proportion, the ratio of the 1st term to the
2nd, is equal to the ratio of the 3rd term to the 4th.

EXAMPLES.
1. What is the ratio of 9 to 18? Ans. 2.
2. What is the ratio of 6 to 24 ? Ans.
2. What is the ratio of 12 to 48? Ans.
4. What is the ratio of 11 to 13? JAns. 14

5. What part of 20 is 4? or what is the ratio of 20
to 4? JAns. %.
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6. What part of 100 is 30 ? or what is the ratio of 100

to 30? Ans. 7.
7. What are the ratios of the proportions
3 : 9 :: 12 : 36 Ans. 3.
2 : 10 ': 12 : 60 Ans.
- 4 : 2 :: 8 : 4. Ans. 4.
9 : 1 :: 90 : 10 Ans. 1.
16 : 156 :: 48 : 45. Ans.

Q. When four numbers are in proportion, what is the second term
divided by the first equal to? What is this quotient called? What
does the ratio of two numbers express? What is it equal to? What
is the ratio of 1 to 5?7 Of 2t108? Of 310271 Of6to 367 Of
12to 1447 Of 9t0812 Of 1010 10072 Of10to1? Of12t021?
Of8to27 Of8to1?7 In every proportion what is the ratio of the
1st term to the 2nd equal to ?

$ 140. Ezx. 2. If 41b. of tea cost $8 what will 1275.
cost at the same rate?

. 1. L #

As4 : 12 : : 8 : Ans. Or,
12 12

$24 the cost of 121. of tea. Ans. §24.

It is evident that the 4th term, or cost of 1275. of tea,
must be as many times greater than $8 as 1210b. is greater
than 475.- But since the quotient of 12 divided by 4
expresses how many times 12 is greater than 4, it follows
that the fourth term will be equal to #8 multiplied by this
quotient : that is, equal to 8 multiplied by 3, or equal to
#24. But we obtain the same result whether we multiply
the 3rd term &8 by the quotient 3, or first multiply it by
the 2nd term and then divide the product by the 1st term;
and the same may be shown for every proportion:

Hence we conclude,

That the 4th term of every proportion may be found by
multiplying the 2nd and 3rd terms together, and dividing
their product by the 1st term.

Q. How do you find the fourth term of a proportion, when the first
three terms are known ?

-
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EXAMPLES.
1. The first three terms of a proportion are 1, 2, and 3:
what is the 4th ? Ans. 6.
2. The first three terms are 6, 2, and 1: what is the
4th? Ans. 4.
8. The first three terms are 10, 3, and 1: what is the
4th? Ans.

§ 141. The lst and 4th terms of a proportion are called
the two extremes, and the 2nd and 3rd terms are called the
two means.

Now, since the 4th term is obtained by dividing_the
product of the 2nd and 3rd terms by the 1st term, and
since the product of the divisor by the quotient is equal
to the dividend, it follows,

That in every proportion the product of the two extremes
is equal to the product of the two means.

Thus, in the first example,

1:6::2:12 we have, 1 X12=6X2=12 and in
the proportion, 4 : 12 : : 8 : 24 4X24=8x12=96.

- (i What is the product of the extremes equal to? If the product
of the extremes be divided by one of them what will the quotient be ?
If it be divided by one of the means, what will the quotient be ?

§ 142. The Rule of Three takes its name from the
circumstance that three numbers are always given to
find a fourth, which shall bear the same proportion to one
of the given numbers as exists between the other two.
We have, for finding the 4th term, the following

GENERAL RULE.

I. Reduce the two numbers which have different names
from the answer sought, to the lowest denomination named
in either of them.

II. Set the number which is of the same kind with the
answer sought in the third place, and then consider from the
nature of the question whether the answer will be greater or
less than the third term.

HI. When the answer is greater than the third term,
write the least of the remaining numbers in the first place,
but when it is less place the greater there.

IV. Then multiply the sccond and third terms tcgether and
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divide the product by the first term : the quolient will be the
fourth term or answer sought, and will be of the same deno-
mination as the third term. -

Ex. 3. If 48 yards of cloth cost 67,25, what will 144
vards cost at the same rate ?

In this example, as OPERATION.
the answer is to be dol- | yd.  yd. ] ]
lars, we placethe $67,26 | 48 : 144 :: 67,25 : Ans.
in the 3:d term. Then, 144
as 144 yards of cloth 26900
will cost more than 48 26900
yards, the fourth term 6725

must be greater than the

third, and therefore, we 48) 3284’00($201’75
write the least of the -

two remaining numbers 84

in the first place. The 48

product of the 2nd and 360

3rd terms is $9684,00: 336

then dividing by the 1st 240

term we obtain $201,75 240

for the cost of 144 yards of cloth,

Q. From what does the Rule of Three take its name? What 1s
the first thing to be done in stating a question? Which number do
you make the third term? How do you determine which to putin
the first?  Afier stating the question, how do you find the 4th term?
‘W hat will be its denomination ?

Ez. 4. If 6 men can dig a certain ditch in 40 days,
how many days would 30 men be employed in digging it?
As the answer must be days, OPERATION.
the 40 days are written in the | men men days days.
third place, Then as it is 30 :6:: 40 : JAns.
evident that 30 men will do 6
the same work in a shorter 31072410 .
time than 6 men, it is plain .3&824‘0_‘1%&
that the fourth term must be ns. 8 daye.
less than the third: therefore, 30 men, the greater of the
remaining numbers, is written in the first term. Besides,
it is plain that the fourth term must be just so many times
tess than 40, as 6 is less than 30.
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Ez. 5. If 25 yards of cloth cost £2 3s 4d, what will
5 yards cost at the same rate? '

When we come to
divide the product of
the 2nd and 3vd terms
by the first, it is found
the £10 does not con-
tain 25. We then
reduce to the next
lower denomination
* and divide as in divi-
vision of denominate
numbers.

OPERATION.
L s d
2 3 4 : Ans.
5
25)£10 165 8d
20

20)216(8s

yd. yd.
25 : 6 ::

200
16
12
25)200(8d
200

Ex. 6. If 3cut. of sugar cost £9 2s 0d, what will 4cuw.
3gr. 261b. cost at the same rate?

3cwt.
-4
12
7
84
4
33675, :

4XxX7=28 3

We first reduce the 1st
and 2nd terms to pounds,
then the 3rd term to pence.
The answer comes out in
pence, and is afterwards
reduced to pounds shil-
lings and pence.

4cwt. 3qr. 261b.

4 £9 25 0d
19 20
7 182s
133 12
4 2184
5581b. - : 21841 : Ans.
558
“19472
10920
10920

336)1218672(3627d
1008

3106  12)3627
2016  20) 302s.3d
907 £15 . 25
672 —
2352
2352

T Ans. £15 2s 3d.
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PROOF.

§ 143. The product of the two means is equal to the
product of the extremes (see § 141). Hence, if either
of these equal products be divided by one of the mean
terms the quotient will be the other. Therefore,

Divide the product of the extremes by one of the mean
terms, and if the work is right the quotient will be the ather
mean term.

EXAMPLES.

1. The 1st term is 4, the 2d 8, the 3d 12, and the an-
swer 24 : is the answer true?

The product of the extremes
is 96. If this be divided by 8 OPERATION OF PROOF,

the quotient is 12; if by 12 the 24xX4=96
quotient is 8: hence, the an- 8)96(12; or
swer was true. 12)96(8

RULE OF THREE BY CANCELLING.

If two numbers are to be multiplied together and their
product divided by a third, the operations may be abridged
by striking out or cancelling any factor which is common
to the divisor and either of the other numbers. For
example, if 6 is to be multiplied by 8 and the product
divided by 4, we have

SX8_48 12, o,6§8=ox2=12:.

in the latter case we cancelled the factor 4 in the nume-
rator and denominator, and multiplied 6 by the quotient 2.

It is found most convenient to
draw a vertical line and to place OFERATION. 6
the numbers to be multiplied to- 4 1ls 9
gether on the right, and the di- bl M
visors on the left. Then, Ans. 12.

I. If there be two equal numbers, one on each side of
the line, omit them.

II. If any number on the left has a common divisor
with a number on the right, divide those numbers by their
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greatest common divisor and write the quotients opposite
the numbers. Then multiply together the remaining num-
bers and the quotients, and divide the product on the right
of the line by the product on the left,

Note 1.—If the product on the left of the line is 1, no
division will be necessary,

EXAMPLES.

1. Multiply 24 by 16 and di- 24...2
vide the product by 12. 12...1 16
The greatest common divisor | Ans. 32.

bemfeen 12 and 24 is 12.

Q. How do you write the numbers before cancelling? If there are

ual numbers on each side of the line what do you do with them ?
i? a number on the left has a common divisor with a number on the
right, what is done? If the number on the left of the line is 1, will
a division be necessary? Why not? .

2. What is the 4th term of the proportion

16 : 16 :: 48 Ans.
Here 16 is the greatest com- * OPERATION.
mon divisor between 16 and 48, 16

and gives 8 for the quotient on the

6...1'48... 3

right. Jns. 46

3. If 4 pounds of tea cost §#8, '8 ]
what will 12 pounds cost at the .1 12
same rate? Ans. $24.

4. If 48 yards of cloth cost
#67,25, what wili 144 yards
cost?

5. If 25 yards of cloth cost
yards cost?

In this example we have 5 left
on the left of the line, by which
the product on the right must be
divided.

67,25

.. 1hed
8...1]144...3

5...
25...5|£2 3s 4d

Ans. $201,765. .

£2 3s 4d, what will §

1

5)£2 3s 4d
Ans. 8s 8d.
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60 ...5

6. If 12 hats cost $60, how [12...1 40

much will 40 cost? Ans. $200.
40

7. If 30 barrels of flour will |100..4[25 ... 1
subsist 100 men for 40 days, how 4) 40
long will it subsist 25? ) s 10,

8. If 120 sheep yield 3607. ' 360
of wool, how many pounds will |120..1|600.. 5
be obtained from 600°? Ans. 180015,

9. If a man travel 210 miles 210 .. 35
in 6 days, how far will he travel [6....1 40
in 40 days? Jns. 1400.

APPLICATIONS.

1. If 4 hats cost $12, what will 55 cost at the same
rate ? Ans. $165.

2. What is the value of 2cwt. of sugar at 5d per pound?

Ans. £4 13s 4d.

3. If 40 yards of cloth cost $170, what will 325 yards
cost? - JAns. $1381,25.

4. If 240 sheep yield 660 pounds of wool, how many
pounds will be obtained from 1200? Ans. 330015.

5. If 2 gallons of molasses cost 65 cents, what will 3
hogsheads cost? JAns. $61,42%

6. If a man travels at the rate of 210 miles in 6 days,
how far will he travel in a year supposing him not to
travel on Sundays? Ans. 10955 miles.

7. If 1 yard of cloth cost $3,25, what will be the cost
of 3 pieces each containing 25 yards? Ans. 243,75.

8. If 30 barrels of flour will support 100 men for 40
1ays, how long would it subsist 25 men? /Ans. 160 days.

9. If 30 barrels of flour will support 100 men for 40
days, how long would it subsist 400 men ?

9

Ans. 10 days.
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10. A owes B £679 6s, but compounds with him by

paying 3s 4d on the pound: how much does B receive
of his debt? Ans. £113 4s 4d.
11. If 90 bushels of oats will feed 40 horses for 6 days,
how long would 450 bushels last them?  JAns. 30 days.
12. If Sewt. 3gr. 141b. of sugar cost £6 1s 8d, what

will 35cwt. 281b. cost? Ans. £36 10s.
13. What is the cost of 3cwt. of coffee at 15d per
pound? Ans. £21.

14. If 3 quarters of a yard of velvet cost 7s 3d, how
many yards can be bought for £13 15s 642

Ans. 2Byd. 2gr.

15. If an ingot of gold weighing 9Ib. 9oz. 12pwt. be

worth £470 8s, what is that per grain? Ans. 2d.

16. Bought 4 bales of cloth, each containing 6 pieces,

and each piece 27 yards,at £16 4s per piece; what is
the value of the whole, and the cost per yard ?

Ans. £388 16s at 12s per yard.

17. What will be the cost of 72 yards of cloth, at the

rate of £5 12s for 9 yards? Ans. £44 16s.
18. A person’s annual income is £146: how much is
that per day? Ans. 8s.

19. If. 3 paces or common steps of a person, be equal
to 2 yards, how many yards will 160 paces makes?
Ans. 106yd. 2f1.
20. What length must be cut off from a board that is 9
inches wide, to make a square foot, that is, as much as is
contained in 12 inches in length and 12 in breadth?
Ans. 16 inches.
21. If 750 men require 22500 rations of bread for a
- month, how many rations will a garrison of 1200 men

require? Ans. 36000.
22. If Tewt. 1gr. of sugar cost $64,96, what will be the
price of 4cwt. 2¢r.? Ans. $40,32.

23. The clothing of a regiment of foot of 750 men
amounts to £2831 5s: what will it cost to clothe a body
of 3500 men? Ans. £13212 10s.

24. How many yards of carpeting, that is 3 feet wide,
will cover a floor that is 27 feet long and 20 feet broad ?

Ans. GO yards.

. laa
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25. What is the cost of 6 bushels of coal at the rate of
#£1 14s 6d the chaldron ? Ans. 5s 9d.
26. If 6352 stones of 3 feet long will complete a certain
quantity of wall, how many stones of 2 feet long will

raise the like quantity? Ans. 9528.
27. If a person can count 300 in two minutes, how many
can he count in a day? JAns. 216000.

28. A garrison of 836 men have provisions for 365
days: how long will those provisions last if the gamson
be increased to 1124 men? Ans. 174 days and 1844

29. What will be the tax upon £763 15s at the rate of
3s 6d per pound sterling ? Ans. £133 13s 11d.

30. What will be the tax on $3758, at the rate of 4
mills on the dollar? Ans. $15,032.

31. A certain work can be raised in 12 days by working
4 hours each day: how long would it require to raise the

work Ry wWorking 6 hours per day ? Ans. 8 days.
32. What quantity of corn can I buy for 90 guineas, at
the rate of 6 shillings a bushel ? Ans. 315 bushels.

33. A person failing in trade owes £977, at which
time he has in money, goods, and recoverable debts £420
6s 31d: now, supposing an equal division among his
crednors, how much will they get on the pound ?

Ans. 8s 71d.

34. A pasture of a certain extent having supplied a body
of horse, consisting of 3000, with forage for 18 days, how
many days would the same pasture have supplied a body
of 2000 horse ? Ans. 27 days.

35. Suppose a genﬂeman’s income to be 600 guineas a
year, and that he spends 25s 6d per day, one day with
another: how much will he have at the end of the year?

Ans. £164 12s 6d.

36. What is the cost of 30 pieces of lead, each weighing
1cwt. 121b. at the rate of 16s 4d the cuwt.?

Ans. £27 2s 6d.

-37. The governor of a besieged place has provisions

for 54 days at the rate of 20b. of bread per ration, but is

desirous to prolong the siege to 80 days, in expectation of
succor: in that case what must be the ration of bread ?

Ans. 13515,

.
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38. If a person pays half a guinea a week for his board,
how long can he be boarded for £21?  /ns. 40 weeks.
89. What is the value of a year’s rent of 547 acres of
land at the rate of 15s 6d the acre?  JAns. £423 18s 6d.
¥40. If a person drinks 20 bottles of wine per month,
when it costs 2s per bottle, how much can he drink with-
out increasing the expense when it costs 2s 6d per bottle ?
Ans. 16 boitles.
41. A merchant bought 21 pieces of cloth, each cen-
taining 40 yards, for which he paid $1260; he sold the
cloth at $1,75 per yard: did he make or lose by the
bargain ? Ans. he gained $310,
42. A cistern containing 200 gallons is filled by a pipe
which discharges 3 gallons in 5 minutes: but the eistern
has a leak which empties 1 gallon in 5 minutes. Now if
the water begins to run in, when the cistern is empty,
how long will it be in filling?  /Ans. 8 hours 20 minutes.
43. What will be the cost of 895 feet of timber, at $6
per hundred feet?

In this example, 100 OPERATION.
feet of timber,istothe | 100 : 895 :: 6 : JAns,
given quantity 895 feet, 6
as $6, the cost of 100 100)5370
feet, is to $53,70, the 5350
cost of 895 feet. If the Bubet Ao
timber had been sold at Ans. $53,70.

the rate of $6 per thousand feet, the cost of 895 feet
would have been $5,37, for we should have divided by
1000, instead of 100; that is, we should have removed
the separating point in the product three places to the
left. Hence, to find the cost of things sold by the 100,
or 1000, we have the following

RULE,

Multiply the number of things by the price, and if the
things be reckoned by the 100, cut off two_places from the
righty and if reckoned by the 1000, cut off three, and the
figures to the left will be the answer in the same denomi-
nation as the given price. '
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44, What will be the cost of 1350 feet of boards at $11
per hundred ? Ans. $148,50.
45. What will be the cost of 36578 bricks at $8,50 per

thousand ? Ans. $237,75+4.

46. What will be the cost of 6359 feet of boards at
$9,25 per 100 feet ? Ans. $

47 What will be the cost of 13918 feet of timber at
814,37 per thousand ? : Ans. $200,004-.

48. What will 18759 oranges cost at $5,50 per hun-
dred ? - JAns. $1031,74+.

49. What is the cost of 6559 feet of round timber at
£9,25 per 100 feet ? Ans. & +.

50. What is the cost of 87032 feet of square timber at
85,72 per thousand feet ? Ans. $3174,38+4.

Q. How do you find the cost of things sold by the hundred? How
do you find the cost of things sold by the thousand ?

QUESTIONS INVOLVING FRACTIONS.

EXAMPLES.

1. If 3 of a yard of cloth cost $3,20, what will 2% yards
cost ? )

We state the ques- OPERATION.
tion exactly as in Y3 2% 3,20 @ Jns.
whole numbers. In _ 23
multiplying the 2nd, 6,40
and 3rd terms toge- by multiplying by 3 1,60
ther, we observe -the y mUHPLyIng oY 3 -8—’0—0—-
rules for multiplying .3 ?
fractions, and in divi- 8’007_%__281’%?;(%= f4500
ding by the 1st term, =#21,33+.

the rules for division. Thus, in this example, we invert
the terms of the divisor and multiply.

2. Jf S0z. cost £11, what will 1oz. cost?
Ans. f,l 5s 8d.
3. If % of a ship cost £273 2s 6d, what will -5 of her
rost ? Ans. ;0227 125 1d.
4. A mercer bought 3} pieces of silk each containing

o dure otz g c -—\
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24} yards. He paid 6s 4d per yard: what does the
whole come to? Ans. £25 14s 65d+.
5. If 1475. of sugar cost $14, what will 615. cost ?
: ans, 8 Y
6. If 2 of a yard of cloth cost § of ‘a dollar, what will
21 yards cost? Ans. $433. _
7. If 21b. of beef cost 4 of a dollar, what will .ZOIb. $cost.. |
ns.
8. If 141 yards of cloth cost $19%, how much will 197
yards cost? Ans. $263.
9. 1f ,3 of a house cost $100,75, what would ,95 cost? *
Ans. $319,04+. :
10. A man receives $ of his income and finds it equal
to $3724,16: how much is his whole income ?
JAns. &

RULE OF THREE BY ANALYSIS.

§ 144. The solution of questions in the Rule of Three
by analysis consists in finding the ratio of two of the given
terms, and multiplying this ratio by the other term.
The ratio of two of the terms will generally express the
value or cost of a single thing. |

EXAMPLES.
1. If 8 barrels of flour cost $24, what will 7 barrels cost?

By dividing the $24 by 3 we get the | OPERATI:;";' 4
cost of 1 barrel. For, if $24 will buy 3 )
barrels, it is plain that 1 of it will buy 1 8
barrel. This, multiplieg by 7, gives $56 8X7=>56
the cost of 7 barrels. Ans. $56. 4
e - ¥

Q. In what does the solution of questions by analysis consist?
‘What does the ratio of two of the terms express? If this ratio be
multiplied by the other term what is the product? If 6 oranges cost
12 cents, how much will 8 cost? If 3 apples cost 1 cent, how much
will 7 cost?  \Vhat is the ratio of 3 to 17 If 9 yards of clogh cost
327, what will 15 yards cost? If 15 bushels of wheat cost $30, what
will 50 bushels cost ?

2. If in 29 days a man travels 58 miles, how far will he
travel in 30 days? Ans. 60
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3. If 6 men consume 1 barrel of flour in 30 days, how
much would 48 men consume ?

It is evident that 1 of a barrel OPERATION.
would be the amount consumed by

1 man; hence, 48 times.l is the §X48=8.
amount consumed by 48 men. <ns. 8.

4. If } of a barrel of flour cost 3 of a dollar, what will

cost? Ans. $1.

5. If I walk 84 miles in 3 days, how far should I walk
at the same rate in 9? Ans. 252.

6. If 81b. of sugar cost $1,28, how much will 131
cost? What is 16X13? Ans. §

7. If 3 of a piece of cloth cost #8,25, what wm s
cost? Ans. 324,75

8. If 300 barrels of flour cost $570, what will 200. com.>
What is §x570? Ang 3’

9. If £ of a barrel of cider cost ; of a dollar, what
will § cost? What is 23X & ¢ JAns. $128

OF QUESTIONS REQUIRING TWO STATEMENTS.

$ 148. The answer to each of the above questions has
been found by a single statement. Questions, however,
frequently occur in which two or more statements are ne-
cessary. In most Arithmetics, such questions are arranged
under a rule called Compound Proportion, or the Double
Rule of Three. They can, however, be answered by the
rules already given.

EXAMPLES.

1. If a family of 6 persons expend $300 in 8 months,
how much will serve a family of 15 persons for 20 months?

First question. 1If OPERATION.
$300 will support a | persons. persons. s s
family of 6 persons 6 : 15 :: 300 : Jns
for 8 months, how 15
many dollars will sup- " 6)4500
port 15 persons for Ans.” §750

the same time ?

f

-~
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Second question. If OPERATION.
#7390 will support a months. months. ) $
family of 15 persons 8 : 20 :: 750 : Jns
for 8 months, how 20
much will serve them 8)15000
for 20 months? Ans. B1875.

2. If 16 men build 18 feet of wall in 12 days, how
many men must be employed to build 72 feet in 8 days,
working at the same rate ?

The first question OPERATION.
is, how long would it | feez.  feet.  days. days.
take the: 16 men to 18 : 72 :: 12 : Jdns
build the 72 feet of 72
wall. ) o4

1t is evident that 18 84

feet of wall, is to 72
feet, as 12 days, the
time necessary to =
build 18 feet, is to 48 144
days, the time neces- 144
sary to build 72 feet.

18)864(48 days
72

The second ques- OPERATION.
tion is, if 16 men can | days. days. men.  men.
build 72 feet of wall 8 : 48 :: 16 : Jns.

in 48 days, how many 48

men are necessary to 128

build it in 8 days? 64
Make 16 men the '8)768(

third term. Then as
the same work is to
be done in less time,
more men will be necessary; therefore, the fourth term
will be greater than the third, and hence 8 days are placed
in the first term (see § 142).

3. If a man travel 217 miles in 7 days, travelling 6
hours a day, how far would he travel in 9 days, if he
travelled 11 hours a day.

JAns. 96 men.
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OPERATION. . OPERATION.
N 1st. 2nd. .
days. days.  miles. males. {hours. hours. miles. miles.
7 9 :: 217 ¢ 279 | 6 : 11 :: 279 : 5113
9 11
7)1953 6)3069
2‘79 511"

Ans. 5113 miles.

"4 a pasture of 16 acres will feed 6 horses for
4 months, how many acres will feed 12 horses for 9

months ? Ans. 72.
5. If the wages of 6 men for 14 days be $84, what will
be the wages of 9 men for 11 days? ns 99,

6. If 154 bushels of oats serve 14 horses for ﬁ,ys,
how long would 406 bushels last 7 horses? /n,
7. If 25 men can earn $6250 in 2 years, how'tong wﬂl
it take 5 men to earn $11250? Ans. 18 years.
8. If a barrel of beer last 7 persons 12 days, how much
will be drank by 42 persons in a year? /ns. 182bar. 18gal.
9. If 9 men can cut 36 acres of grass in 4 days, how
many acres will 19 men cutin 11 days? Jns. 209 acres.
10. If 25 persons consume 300 bushels of corn in 1
year, how much will 139 persons consuine m 7 yeays at

the same rate ?

11. If 32 men build a wall 36 feet long, 8 fé!t'h #
and 4 feet wide in 4 days; in what time will 48 men
build a wall 864 feet long, 6 feet high, and 3 feet wide ?

JAns. 36 days.

»

REDUCTION OF CURRENCIES.

§ 146. Previous to the act of Congress which estab-
lished a uniform currency throughout the United States, in .
dollars, dimes, cents, and mllls, each State had its own
particular currency. This circumstance has caused the
dollar to be.divided differently in the different States,
though the real value of it is the same in all. -

9*
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Thus 1 dollar is reckoned in :
England. at 42 6d, called English, or Sterling money.

%:)‘:':dgéoﬁa. }53 ‘“  Canada Currency.
g}e;iv;.York, }8‘ *  New York Currency.
North Carolina. 10s

Virginia,
Kentucky,
Tennessee.

The New England States,
}6: “ New England Currency.

Delaware,
Maryland.
(S;(g(x)trhgiguohm, }4: 8¢ ** Georgia Cwrency.

Q. How was the currency of the United States established t What
are its denominations? Is the value of a dollar the same in all the
states ? How many shillings make a dollar in English Currency ¢
In Canada Currency? In New York Currency? In New England
Currency? In Pennsylvania Currency? In Georgia Currency?

New Jersey,
Pennsylvania, }7, 64 * Pennsylvania Currency.

CASE 1.

§ 147. To reduce a sum in either currency to Federal
Money.

The reduction of these currencies to Federal Money
consists in this: having given any sum expressed in pounds
ah_illllings and pence, to find its value in dollars cents and
mills.

Take, for example the English Currency.

£1=20s=240d.
$1=4s 6d=>54d.

Hence, £1 : $1 :: 240 : 54,
and consequently, £1=§1x249=81x4°;
that is, £1 is equal to 4? of a dollar, which being reduced
to dollars and the decimal of a dollar gives .

£1=9$4,444 4.

If we now multiply each side of the equality
L£1=8%1x4° by 2, 3, 4, 5, &c, we have
£2=81 x4’ X2, £3=81x4°x3,
L£4=B1xP x4, L£5=81x42x5,
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dollars by multiplying by 40
As similar reasoning may ‘be employed for all the cur-
rencies, we have the following

. and generally, any number of pounds will be brought into

RULE,

I. Reduce the given sum to the decimal of a pound as in
§ 1335.

11. Find the value of £1 in the fraction of a dollar.

L. Multiply the given sum by this fraction and the
product will be the value in dollars.

. EXAMPLES.

1. Change $27 3s 9d to Federal Money.

Having reduced the OPERATION.
pounds, shillings, and 3s 9d=£0.1875.
pence to the decimal of £27 35 9d=£27,1875.
a pound, we bring the 27,1875 X 47 =120,83 3.
whole to dollars by mul- Ans. $120,83 34-.

tiplying by 40 and dividing the product by 9.
2. Change £140 18s 94 to Federal Money.
JAns. $626,38 84-.
By an act of Congress passed in 1832, the value at
which the English pound is to be received and estimated
at the custom-house, was fixed at $4,80. If we assume
. this as the value of the English pound, we have

1 : &1 :: 480 : 100; hence,
£1=%1x453=81x3%*
therefore, pounds will be brought to dollars by multiplying
by 24 and dividing by 5.
1. Reckoning the pound at $4,80, how many dollars in

£49 85 6d?
We first bring the sum to OPERATION.
gounds and decimals of a pound. £49 8s 6d=2£49,425
Ve next multiply by the multi- 49,425 X 34 =237,24

plier 34: we then reduce the Ans.  $237, 24.
product to dollars, cents, and mills.
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Q. In what does the reduction of a currency to Federal Maney
consist? What is the value of the English pound as formerly esti-
mated? How will you reduce pounds of this value to Federal Money t
Give the General Rule for reducing any currency to Federal Money.

What is the custom-house value of the pound established by act of
Congress in 18327 How will you reduce pounds of this value to
Federal Money ?

CANADA CURRENCY,
1. Change £25 10s 6d to Federal Money.

81 =>55=60d ; OPERATION.
£1 : $1 :: 240 : 60 £25 10s 6d=£25,525
£1=$1 X240 =51 x4=%4. 25,525 x 4=102,10.
Hence, Canada Money is Ans. $102,10.

reduced to Federal Money by

multiplying by 4.
2. Change £69 15s 6d to Federal Money. .
Ans. $279,08 34

NEW ENGLAND CURRENCY,
1. Change £40 6s 6d to Federal Money.

$1=6s="72d; OPERATION.
£1 : $1 :: 240 : 72 £40 6s 6d=£40,325
L£1=F1 X3P =1 x 1. 40,325 X 10=134,416 4.

Hence, New England
Currency is reduce§ to Ans. $134,41 6+.
Federal Money by multiplying by 10 and dividing by 3.

2. Change £125 15s 8d to Federal Money.

Ans. $419,27 T+

NEW YORK CURRENCY.
1. Change £365 10s 6d to Federal Money.

$1=8s5=96d. OPERATION.
£1 : $1 %: 240 : 96. £365 10s 6d=£385,525
L£1=B x%P=$L. . | 365525x10=913812
Hence, New York Cur- . = 2+

rency is reduced to Federal Ans. $913,812+.
Money by multiplying by 10 and dividing the product by 4.
2. Change £20 18s 9d to Federal Money.
JAns. $52,343
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. PENNSYLVANIA CURRENCY.
1. Change £9 8s 3d to Federal Money.

$1="7s 6d=90d. OPERATION.
£1 : $1 :: 240 : 90. £9 8s 3d=£9,4125.
£1=$1 X3P =8}, 9,4126 X §=25,10.
Hence, to reduce Pennsylvania | Ans. $25,10.

Currency to Federal Money, we
multiply by 8 and divide by 3.
2. Change £19 18s 2d to Federal Money.
‘ Ans. 63,088+.
GEORGIA CURRENCY.
1. Change £187 9s 10d to Federal Money.
$1=43 8d=>56d. OPERATION.
£1 : $1 :: 240 : 56. | £187 9s 10¢d=£187,49166+-.
El=$1x24=$1x3. | 187,49166x3°=803,535.
Hence, we reduce Ans. $803,535 4.
Georgia Currency to
Federal Money by multiplyin% by 30 and dividing by 7.
2. Change £26 14s 6d to Federal Money.

. Ans. $114,5354-.
1. Reduce £112 18s 9d in each of the currencies named,

to Federal Money.
£112 185 9d==£112,9375.
112,9375 Sterling Money =$501,944 4.
112,9375 Canada Currency =$451,75.
Aus. ) 112,375 New England - =$376,458 +.
" 1112,9375 New York - =$282,343 4.
112,9375 Pennsylvania - =%301,1664.
112,9375 Georgia - =$484,0!7+.

CASE II.

§ 148. To change a sum expressed in Federal Money
to any one of the above currencies.

In changing pounds to Federal Money, we found the
value of a pound in the fraction of a dollar and multiplied
the pounds by this fraction.

Now, to change dollars to pounds, we must find the
value of a dollar in the fraction of a pound and multiply

the dollars by this fraction. ,
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For example, in English Money,
£1 : 1 :: 240 :' 54, and
$1=L1 XFH=L1 X GH=2; of £1.
Ez. 1. Reduce $32,789 to English or Sterling Money.

OPRRATION:

We first multiply by the | $32,789 X %="7,37752%
fraction % : that is, we mul- £7,377525
tiply by the numerator and 20
divide by the denominator, 7,5650500
this bl:lings the sum to the 12
decimal of 'a pound. We then YTV
reduce the decimal of a pound 6’606002
to pounds shillings and pence. —_
2,424000

Ans. £7 75 6 3far 3.

§ 149. Hence, to pass from Federal Money to pounds’
shillings and pence, we have the following

RULE,

1. Find the value of a dollar in the fractionof a pound.
II. Multiply the given sum by this fraction. )
HI. Reduce the product to pounds shillings and pence.

Note.—The multiplier in each case, in passing from
Federal Money to pounds shillings and pence, will be the
fraction used in the corresponding case in passing to
Federal Money, with its terms inverted.

Q. How do you gass from Federal Money to either of the curren-

cies? How does this multiplier compare with the multiplier used in
passing from pounds to Federal money?

EXAMPLES.

1. Reduee $102,85 to the several currencies.
. $102,85=£23 2s 93d+ Sterling Money.
$102,85=£25 145 3d Canada Currency.
A $102,85=£30 17s 1d+ New England Cur.
* 1 $102,86=£41 2s 9ld+ New York Currency.
$102,85=£38 11s 41d Pennsylvania Cur.
l$102,85=£23 195 111+ Georgia Currency.



v e

L3
PRACTICS. 98
2. Reduce $250 to-the several curreneies.
$250=L£56. 5s . Sterling Money.
$250=£62 10s Canada Currency.
Ans $250=L£75 New England Currency.
*) $250=£100 New York Currency.
$250=£98 15s Pennsylvania Currency.

@250=£58 6s 73d.+ Georgm Currency.

The following are the rates at which foreign coins are
estimated at the custom-houses of the United States.

English £ by act of Congress of 1832 - - $4,80
Livre of France - - - - - & ,8}
Franc do - - - - - - $,183
Silver Rouble of Russia - - & ,75
Florin or Guilder of the United N etherlands - $ 440
Mark Banco of Hambarg - - - - § ,33}
Real of Plate of Spain - - - - - §,10
Real of Vellon of do. - - - - - $,06
Milrea of Portugal - - = - - $124
Tale of China - - - - - - $1,48
Pagoda of India - - - - - - 8§84
Rupee of Bengal - - - - = - 850

PRACTICE.

§ 130. Practice is a short method of finding the
answers to questions in the Rule of Three, when the first
term is unity.

For example, if one yard of cloth cost half a dollar,

- what will 60 yards cost. This is a question which may

be answered by the rule called Practice.

If the cloth had been 1 per yard, the cost of 60 yards
would have been $60; but since it is only a part of a
dollar per yard, the whole cost will be the same part of
$60, that the cost of one yard is of $1; that is,  of 60.
Hence the cost is } of $60 or $30. Ans. $30.

§ 151. One number is said to be an aliquot part of
another, when it forms an exact part of it: that is, when
it is contained in that other an exact number of times.
Hence, an aliquot part is an exact or even part.
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For example, 25 cents is an aliquot part of a doffar.
It is an exact fourth part, and is comtained in the dollar
four times. So also, 2. months, 3 months, 4 months, and -
6 months, are all aliquot parts of a year.

" PRACTICE.

TABLE OF ALIQUOT PARTS,

Cta. o‘;":l‘ Mo. ‘;“'yf;f Days. of’m_ Parts of £1. 1’;“';.3,:{
50 ] 6 15 10s = 1{(6 d=1
33} n i 10 % 6s8d= L[4 d=
25 3 73 bs =1[|3 d=
20 2 } 6 4 = 12 d=
12} 1| & (s 8sdd= 1{1}d=
65 orj% of|| 3 2s6d= 1|1 de=
5 A& 3 mo. 1s8d= :

Q. What is practice? If one yard of cloth cost $8, what will kalf

a yard cost? What will one quarter of a yard cost? When is one

number said to be an aliquot part of another? What is an aliquat

art? What are the aliquot parts of a dollar expressed in the table ¢

hat the aliquot parts of a lyea.r? What the aliquot parts of a month ¢

What the aliquot parts of a pound? What the aliquot parts of a
hilline £ _

EXAMPLES.

1. What is the cost of 376 yards of cloth at $0,78,
or 2 of a dollar, per yard ?

Had the cloth cost $1
per yard, the cost of the
376 yards would have
been $376. Had it cost
60cts. per yard, the cost
would have been } of

OPERATION.
cts. &
50 | 1 | 376
188 cost at 50cts.
25 |+ | 94 costat25cts.
75 | § |$282 cost at doll.

$376, or $188: had it
been 25cts. per yard, the

cost would have been 1 of

$376 or $94 ; but the price being 75cts. per yard, the cost

is 188 4-94=9282.
2. What is the cost of
~ yard?

196yd. at 6d or
196yd. at 3d or

196 yards of cotton, at 9d per
%s=983 »
$==49s

K

Therefore, 196yd. at 9d or 3s=147s=£L7 7s. Ans.
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8. What will 9} yards of cloth- cost at £1 4s 6d per
yard ?
- 9 yards at £1=£9

3 yard at £1=  10s
9 yards at 4s =£1 16s

3 yard atds = 2s
- 9 yards at 6d = 4s 6d
4 yard at 6d = 3d

Total cost £11 123 94d.

4. What is the cost of 1000 quills at % cent per quill?

Ans. $2,50cts.
5. What is the cost of 900 lead pencils at 6 cents

apiece ? Ans. $54,00.
6. What is the cost of 2015. of soap at 63cts. per pound?

) Ans. $1,35.
7. What is the cost of 140 yards of tape at 2}cts. per
yard? Ans. %3,15.
8. What is the cost of 438 bushels of apples at 31}cls
per bushel ? Ans. $136,87%
9. What is the cost of 51} !ons of hay at $12 per ton?
Ans. $618.

10. What is the cost of 231 yards of linen at 75c¢ts. per
yard ? Ans. $173,25.
11. What is the cost of 144lb of rice at 31d per pound ?
Ans. £2 2.

12. What is the cost of 14} yards of cloth, at 842 per
yard ? Ans. $67,68%
13. What will 13175. of cheese come to at 1s 2d per
pound? Ans. £7 125 10d.
14. What will 144 dozen of eggs come to at 1s 3d per
dozen? Ans. £9.
15. What will 6gal. 1gt. 1pt. 2gi. of wine come to at
5s 4d per quart? Ans. £6 173 4d.
16. What will 51 acres of land be worth at £3 25 2d
per acre ? Ans. £168 10s 6d.
17. What will 15cwt. 2¢r. 171b. of sugar come to at 1s
per pound ? Ans. £87 13s.

18. What will 4E. E. 3¢r. 2na. of broadcloth cost at
£2 33 84d per yard? Ans. £12 165 61d.
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19. What wil 1kkd. 2gal. 3¢t 1pt. lgz. of molasees
come to at 12}cts. per quart? ns. $
20. What will be the cost of 27bu. 3plc 6qt 1pt. of
wheat at 10s 2d 3far. per bushel ?
Ans. £14 53 11d 083 far.

. SIMPLE INTEREST.

§ 152. Interest is an allowance made for the use of
‘money that is borrowed.

For example, if I borrow $100 of Mr. Wilson, for one
year, and agree to pay him $6 for the use of it, the $6 is
called the interest of $100 for one year, and at the end
of the time Mr. Wilson should receive back his $100
together with the $6 interest, making the sum of ®100.

The money on which interest is paid, is called the
Principal.

The money paid for. the use of the prmc)pal is called
the Interest.

The principal and interest taken together are called the
Amount

In the above example,
$100 is the principal,
# 6 is the interest, and
$106 is the amount.

The interest of $100 for one year, determines the rats
of interest, or rate per cent. The term per cent, means
by the hundred. In the example above the rate of interest
is 6 per cent, or $6 for the hundred. Had $8 been paid
for the use of the $100, the rate of interest would have
been 8 per cent; or had #3 only been paid, the rate of
interest would have been 3 per cent.

The legal interest is the interest established by law.

In the New England States, and indeed in most of the
other states, the legal interest is 6 per cent per annum,
that is, 6 per cent by the year.

In New York, however, it is 7 and in Louisiana 8 per
cent,
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« Q. What is Interest ? What is the money called on which interest
is paid? What is the money called which 1s paid for the use of the

cipal? What is the amount? What determines the rate of
interest? What is'the meaning of per cent? What is legal interest ?
What is meant by per annum? How much is the interest per annum
in most of the states? What is it in New York ?

CASE 1.

§ 183. To find the interest on any given principal for

one or more years.

EXAMPLES.
* 1. What is the interest of $650 for one year at 6 per cent? -
It is plain, that $100 is to OPERATION.
#6, its interest for one year, ¢ @ )
ag $660 to its interest for the 100 :6 : : 650 : Ans.
same time. The fourth term 6
is found by multiplying the Saonn
second and third terms to- | . 100)3900
gether and dividing by the Ans. $39,00.

first § 140.
2. What is the interest on $950 for four years at 7 per
cent per annum ?
OPERATION.

We fist find the in- | 895
terest for one year, and —_
then multiply it by the | ®%66,50 interest for 1 year.
number of years. 4 number of years.

#286,00  gns. $266,00.

Hence, we have the following

RULE. '

1. Multiply the principal by the rate of interest, and
divide the product by 100: the quotient will be the interest
Jor one year.

1. When the number of years exceeds one, multiply the
interest for one year by the number of years : the product
will be the interest for that number of years.

3. What is the interest on $3675 for three years, at 7
per cent per annum? Ans. $771,75.

4. What is the interest on $459 for five years at 8 per
cent per annum? Ans. $183,60.
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5. What is the interest of #327,45 for one year at 6
per cent per annum?

We first multiply the given OPERATION.
sum $327,45 by the rate of $327,45
interest, 6 per cent, leaving 6

two places for decimals or 100)1964,70
cents at the right hand. Then 96470
to divide by 100 we remove —
the decimal point two places | +/Ans. 19dolls. 84cts. Tm.
to the left, leaving four places

for decimals to the right hand. If the principal had
contained mills, there would have been five places of
decimals in the answer. ’

Hence, we have the following

RULE. '

1. When the principal contains dollars only, multiply b
the rate of interest, and point off two places from the right
“hand for cents : the places on the left will express the dollars.

1I. When the principal contains dollars and cents, mul-
tiply as before, and strike off four places from the right hand
for cents and mills. .

IHI. When the principal contains dollars, cents and mills,
multiply as before and strike off -in the product five places
Jrom the right hand : the places to-the left will be dollars.

Q. When the principal is in dollars, how do you find the interest
for one year? How do you find the interest for two or more years?
When the principal contains dollars and cents, how do you find the
interest ? hen the principal contains dollars, cents and mills, how
do you find the interest ¢ ’

6. What is the interest on $375, 27cts. 3m. for two
years, at 7 per cent per annum ?

We first find the OPERATION.
interest for one year, $375,273
and then multiply by 7

2. We omit in the $26,26911 interest for 1 yeax
answer the decimal 2 i

figures which fall on T TCSTTThY
the right of the cents. 552_’5_":812.

Ans. $52,634
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. 7. What is the interest on $211,26 for one year at 4}
per cent per annum?

OPERATION.
We first find- the interest at $211,26
4 per cent, and then the interest 4 per cent.
for § per cent: the sum is the |- 84504
interest at 4} per cent. 10563 } per cent.
£9,5067
Ans. $9,50+.
8. What is the mter%t on $1576,91 for 3 years at 7
per cent? Ans. $331,154-.
9. What is the mterest on $957,08 for 6 years at 3}
per cent? Ans. $200,98+4-.
10. What is the interest on $375,45 for 7 years at 7
per cent per annum? Ans. $183,9704-.
11. What is the interest on 34049 87 for 2 years at §

per cent per annum ? JAns. $404,98+-.
: CASE IL

§ 154. To find the interest at 6 per cent per annum
for any number of months.

At six per cent per annwm, each month produces } per
cent on the principal; and every two months produces one
per cent on the principal. Therefore, to find the interest
for months we have the following .

RULE.

Multiply the principal by half the number of months, and
remove the separating point in the product two places fart]m'
to the left hand.

EXAMPLES.

1 What is the interest of §327 for 8 months at 6 per

cent per annum ?

We here multi- OPRRATION.
ply by half the 327
number of months, 4 half the number of months.
and the product di- #13,08
_vidgyl by 100 is the
vide bs Ans. #13,08.
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2. What is the interest of $327,47 for 9 months at
6 per cent per annum ?

OPERATION.
$3827,47
We first multiply by 4 4} half the months.
and then add half the | 130988
multiplicand. 16373}

14,7361} Ans. $14,73+.
3. What is the interest on $8975 for ten months at 6

per cent per annum ? Ans. $448,75.
- 4. What is the interest on #8753,65 for fourteen months
at 6 per cent per annum ? Ans. $612,7555.

5. What is the interest on $37596,42 for sixteen
months at 6 per cent per annum ? JAns. $3007,7136.

6. What is the interest on #$3976,85 for nine months
at 6 per cent per annum ? Ans. $178,9582.

Q. How do you find the interest at 6 per cent for any number of
months? What per cent will two months give? Four months?
Five months? Six months? Seven monﬁlst Eight months ?
Nine monthst Eleven months? Twelve months?

CASE IIL

§ 1338. To find the interest at 6 per cent per annum,
for any number of days.

In computing interest the month is reckoned at 30 days.
Hence, 60 days, which make two months, will give an
interest of one per cent on the principal. This one per
cent is found by simply removing the separating point two
places to the left. If this one per cent be' then divided
by 60 the quotient will be the interest for 1 day, and this
quotient multiplied by the number of days will give the in-
terest required. 'To divide'by 60 we remove the separating
point one place farther to the left, and then divide by 6.

Hence, we have the following

RULE.
1. Remove the separating point in the principal three

places to the left, then divide by 6 and the quotient will be

the interest for 1 day.
II. Multiply the interest by the number of days, and the
product will be the answer sought.
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EXAMPLES.
1. What is the interest on $327,30 for 25 days?
OPERATION.
We first remove 6),32730
the decimal point 7,056455 interest for one day.
three places to the 25 number of days.
left; then divide by 27975
8, and afterwards 10910
multiply by 25. —
$1,36375 Ans. $1,36-+.
2. What is the interest on $27,25 for 19 days?
OPERATION.
6),02725
When there are not three 00454
figures in the principal, on the Y +
left of the separating point, ~ 01086
ciphers must be prefixed to sup- 00454
Pply the deficiency. §0,08026"
© JAns. ,08cts. 4.

8. What is the interest on $575,72 for 29 days?
Ans. $2,784-.
4. What is the interest on $195,19 for 7 days?
. JAns. 90,224,
5. What is the interest on $897,04 for 27 days?
Ans. $4,03664-.
6. What is the interest on $378,53 for 18 days? |
Ans. #1,1354.
7. What is the interest on $885,62 for 25 days?
. Ans. §3,694-.
8. What is the interest on $3756,25 for 17 days?

Note. The above method of computing interest is the
one in general use, though it gives the interest a trifle too
large, as it considers the year at 360 instead of 365 days.
If entire accuracy is required, find the interest for ome
year—then multiply by the number of days, and divide the
product by 365.
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CASE 1V.

$ 156. To find the interest at 6 per cent per annum
for years, months, and days.

RULE.

Find the interest for the years by Case 1, for the months
by Case I, and for the days by Case 1ll, then add the
several results together and their sum will be the answer
sought.

EXAMPLES.

1. What is the interest on $1597,27 at 6 per cent for
3 years 9 months and 11 days?

$1597,27 $1597,27  6)1,59727
___6 4 26621+
95,8362 638908 11
3y 79863}  2,02831
$287,5086 $71,87714 -
Interest for 3 years ~ $287,5084
----- 9 months 71,877+
----- 11 days 2,928+

Total interest 9362,313
2. What is the interest of $11759,10 at 6 per cent for

9 years 11 months and 16 days? Ans. $7028,02 4.
3. What is the interest on $9787 for 12 years and
1 day? _ Ans. $7048,27+.
4. What is the interest of $87601,29 for 1 year 1 month
and 1 day? Ans. @ +.
5. What is the interest of $806,90 for 1 year and 10
months at 6 per cent per annum ? Ans. $88,75+4-.

6. What is the interest of $450,756 for 4 years and

7 months at 6 per cent per annum ? Ans. $123,95+4-.

7. What is the interest of $443,50 for 7 years 2 months

and 12 days at 6 per cent per annum? Jns. § ~+.

8. What will be the total amount of $649,22 after 10
years and 10 months at an interest of 6 per cent?

Ans. $1071,21 4.

Q. How do you find the htmﬁr years months and days?




SIMPLE INTEREST. 213

CASE V.

» § 137. When there are months and days, and the
rate of interest is greater or less than 6 per cent.

RULE.

Find the interest at 6 per cent. Then add to it-or sub-
tract from it such a part of the interest so found as the
given rate exceeds or falls short of siz per cent per annum.

" EXAMPLES.
1. What is the interest of $119,60 at 7 per cent per
annum for 3 years and 4 months ?
$119,50 $119,50
2 half the months 6

$2,3900 int. for 4 months  7,1700
3

21,5100 int. for 3 years.
2,3900 int.for 4 mo.

Total interest at 6 per cent  $23,9000
Add one-sixth - - - - - 3,08334

Total interest,at 7 per cent  $27,88334

2. What is the interest on $487,26 for 4 years and 9
months at 4 per cent?

$487,25 $487,25

4} half the months 6

194900 #29,2350
24362+ 4 years

$21,9262 int. for 9 mo. 116,9400 int. for 4 years.
21,9262 int. for 9 mo.

Total interest at 6 per cent $#138,8662
Subtract one-third - - - 46,2887+

Total interest at 4 per cent ~ $92,5775+
3. What is the interest of $987,99, at 5 per cent, for

5 years, 2 months and 9 days? Ans. $256,46+.
" 4. What is the interest on $437,21, at 3 per cent, for

9 years and 9 months? JAns. $127,88+4-.
10 . :
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5. What is the interest of $15000 for 8 months at 7 per
cent per annum? Ans. §700.

6. What is the interest of $400 for 21 days at 5 per®
cent per annum? Ans. $1,164.

7. What is the interest of $876,48, at 7 per cent, for
4 years 9 months and 14 days? Ans. § +.

8. What will be the total amount of $1119,48, after 2
years and a half| at an interest of 7 per cent per annum?

JAns. §1315.389.

9. What is the interest on $532,41 for 3 years and 3
months at 4} per cent per annum ? Ans. $77,86+4.

10. What is the interest on $8375,27, at 5 per cent per an-
num, for 5 years 5 months and 5 days? Jns. § +.

11. What is the interest of $8759,27, at 6 per cent per an-
num, for 1 year 6 months and 9 days? Jns. $801.473+4.

12. What is the interest, at 64 per cent per annum, on
$7569,11, for 3 years 4 months and 18 days?
JAns. $1664,573+4-.

Q. When the rate of interest is greater or less than 6 per cent, how
do you find the interest for months and days?

§ 138. Note. In computing interest, it is often very
convenient to find the interest for the months by consider-
ing them as aliquot parts of a year, and #he interest for
the days by considering them as aliquot parts of a month.

EXAMPLES.

1. What is the interest of $806,90 for one year 10
months and 10 days at 6 per cent?

$806,90

6
6)$48,4140 int. for 1 year. #8,069
2)8,069 int. for 2 months. 5

3)4,034+int. for 1 month.  $40,345 int. for 10 mo.
1,344 +int. for 10 days.

Interest for 1 year, - - &48,4140
- - - -10months - 40,345
- - - -10days - - 1,344+

Total interest $90,103-_{-.
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2. What is the interest of $200 for 10 years 3 months

~and 6 days at 7 per cent?

$200 .
7
4)14,00 int. for 1 year. $14,00
3)3,50 int. for 3 months. 10
6)1,16+int. for 1 month. $140,00 for 10 years.

y23--int. for 6 days.
$140,00 interest for 10 years.
3,50 interest for 3 months.
423+ interest for 6 days.

Ans. $143,734-

3. What is the interest of $132,26 for 1 year 4 months
and 10 days, at 6 per cent per annum?  Ans. $10,804-.
4. What is the interest of $25,50 for 1 year 9 months
and 12 days, at 6 per cent? Ans. $2,72+.
.5. What is the interest of $347,25 for 1 year 1 month
and 6 days, at 4 per cent per annum? Also, at 5 per
cent? At b} per cent? At 6 per cent? At 7 per cent?
At 7} per cent? At 8 per cent? At 8} per cent? And
at 9 per cent?
6. What is the interest, at 6 per cent per annum, on
$48,32, for 1 year 1 month and 15 days? Ans. $3,264-.
7. What is the interest,at 8 per cent per annum, on
$675,87, for 3 year® 6 mounths and 6 days?
Ans. $190,14+.
8. What is the interest, at 7 per cent, on $587,25, for
5 years 5 months and 5 days? Ans. $223,23+.
9. What is the interest on $67589,20 for 3 yeas 9
months and 12 days, at 5 per cent per annum?
Ans. $12785,62+
CASE VI

§139. When the sum on which the interest is to be
cast is in pounds, shillings, and pence. .
RULE.

1. Reduce the shzlhngs and pence to the decimal of a
pound (see § 13S).
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I1. Then find the interest as though the sum were dollars
and cents ; after which reduce the decimal part of the answer
to shillings and pence (see § 137).

EXAMPLES.

1. What is the interest, at 6 per cent, of £27 15s 9d
for 2 years?

OPERATION.
£27 155 9d=£27,7875
6
We first find the interest 1,667250
for one year. We then 2
multiply by 2, which gives . £3,334500
the interest for two years. 20
We then reduce to pounds 6,690000
shillings and pence. 12
8,280000
——-——4-
1,120000

" Ans. £3 6s 81d+

2. What is the interest on £67 19s 6d, at 6 per cent,
for 3 years 8 months 16 days? Ans. £15 2s 84d+-.
3. What is’the interest on £127 15s 4d, at 6 per cent,
for 3 years and 3 months? oAns. £24 18 33d+-.
4. What is the interest of £107 16s 10d, at 6 per cent,
for 3 years 6 months and 6 days? Jns. £ +.
5. What will £279 13s 84 amount to in 3 years and a
half, at 5} per cent per annum ? Ans. £331 1s 6d4-.
‘6. What is the interest of £514 10s 2d for 3 years and

a half, at 4 per cent? Ans. £72 0s 73d+.
7. What is the interest of £523 11s 6d for 3 years and

a half| at 6 per cent? Ans. £ +.
8. What is the interest on £255 10s 8¢ at six per cent
per annum, for 6yr. 6mo.? Ans. £99 13s 13d.
9. What is the interest on £63 18s 5d at 6 per cent for
Tyrs, 12da. ? Ans. £22 155 1d+-.

’
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APPLICATIONS.
Calculate the interest on the following notes.
$127,50 New York, January 1st, 1838.

1. For value received I promise to pay on the 10th
day of June next, to Wm. Johnson or order, the sum of
one hundred and twenty-seven dollars and fifty cents with

interest from date, at 7 per cent. John Liberal.
Ans. $131,46+.
$306 New York, January 1st, 1833..

2. For value received I promise to pay on the 4th of
July, 1835, to Wm. Johnson or order, three hundred and
six dollars with interest at 6 per cent from the 1st of

March, 1833. John Liberal.
Ans. $349,04+.
#1040 Hartford, July 3rd, 1837.

3. Six months after date, I promise to pay to C. Jones
or order, one thousand and forty dollars with interest from
the 1st of January last, at 7 per cent. Joseph Springs.

. Ans. $1113,404-.

§ 160. We shall now give the rule established in
New York, (See Johnson’s Chancery Reports, Vol. I
page 17,) for computing the interest on a bond or note, when
partial payments have been made. The same rule is also
adopted in Massachusetts, and in most of the other states.

RULE.

I. Compute the interest on the principal to the time of the
Jfirst payment, and if the payment exceed this interest, add
the interest to the principal and from the sum subtract the
payment : the remainder forms a new principal.

II. But if the payment is less than the interest, take no
notice of it until other payments are made, which in all, shall
exceed the interest computed to the time of the last payment :
then add the interest, so computed, to the principal, and from
the sum subtract the sum of the payments: the remainder
will form anew principal onwhich interest is to be computed
as before.
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EXAMPLES.

$349,90 8.

May 1st, 1826.

‘1. For value received I promise to pay James Wilson
or order, three hundred and forty-nine dollars ninety-nine
cents and eight mills with interest, at 6 per cent.

James Paywell.

On this note were endorsed the following payments:
Dec. 25th, 1826 Received $49,998
July 10th, 1827 ” # 4,008
Sept. lst, 1828  » $15,000
June 14th, 1829 ” $99,999

What was due April 15th, 1830?

Principal on int. from May 1st, 1826,
Interest to Dec. 25th, 1826, time of
first payment, 7 months 24 days. .

Amount
Payment Dec. 25th, exceeding interest
thendue . . . . .« . . . . . .

Remainder for a new principal . .
Interest of $318,649 from Dec. 25th, 1826,
to June 14th, 1829, 2 years 5 months
19 days . . .

Amount .

Payment, July 10th, 1827, less
than interest then due . $ 4,998

Payment, Sept. 1st,1828 . . . 15,008
Their sum . .

less than mtexpst then due§ $20,006
Payment, June 14th, 1829 . . 99,999

Their sum exceeds the interest then due

Remainder for a new principnl June 14111,
1829 .

Interest of $240, 116 from June 14th 1829
to April 15th, 1830, 10 months 1 day .

Total due, April 15th, 1830 . .

$349,998

13,6494
$363,647

$ 49,998
$313,649

® 46,4724
$360,121
L]

$120,005

$240,116

12,045

$252,1C1 4

i
e

A




COMPOUND INTEREST. 219

| $3469,32.

2. For value received, I promise to pay WiLLiam JENKS,
or order, three thousand four hundred and sixty-nine dol-
lars and thirty-two cents, with interest from date, at 6 per
cent. Feb. 6th, 1825. BiLL'SPENDTHRIFT.

On this note were endorsed the following payments :—
May 16th, 1828, received $545,76.
May 16th, 1830, received $1276.
Feb. 1st, 1831, received $2074,72.
What remained due August 11th, 1832°?
Ans. $860,55-4-.
3. A’s note o $635,84 was dated Sept. 5th, 1817, on
which were endorsed the following payments, viz:—
Nov. 13th, 1819, $416,08; May 10th, 1820, $152: what
was due March 1st, 1821, the interest being 6 per cent?
Ans. $168,01+.

COMPOUND INTEREST.

§ 181. Compound Interest is when the interest on a
sum of money becoming due, and not being paid, is added
to the principal, and the interest then calculated on this
amount, as on a new principal. For example, suppose I
were to borrow of Mr. Wilson $200 for one year, at 6 per
cent, and at the end of the year pay him neither the inte-
rest nor principal. Now if Mr. Wilson should add the

interest, $12, to the principal, $200, making %212, and
charge me with interest on this sum till I paid hxm, this
would be Compound Interest, because it is interést upon
interest.

RULE.

Calculate the interest to the time at which it becomes due :
then add it to the principal and calculate the interest on the
amount as on a new principal : add the interest again to the
principal and calculate the interest as before : do the same
for all the times at which payments of intcrest become due:
Soom the last'result subtract the principal, and the remainder
1.7 be the compound interest.
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EY

EXAMPLES.

1. What will be the compound interest, at 7 per cent,
. of $3750 for 4 years, the interest being added yearly ?

$3750,00 principal for 1st year.

$3750x7+-100= 262,50 interest for lst year.
4012,50 principal for 2nd ,,
$4012,50X7--100= 280,87+ interest for 2nd ,,
4293,374-principal - 3rd o,
$4293,37x7+100= 300,53+interest - 3rd
4593,90+ principal - 4th
$4593,90 X7+-100= 321,57 +interes¥ - 4th
4915,47+amount at 4 years.

1st principal 3750,00 ’
amount of interest. $1165,47+4

2. If the interest be computed annually, what will be
the interest on $100 for three years, at 6 per cent?

Ans. $19,101 4.

3. What will be the compound interest on $295,37, at

6 per cent, for 2 years, the interest being added annually ?

JAns. $36,504-.

4. What will be the compound interest on $500 for

one year, at 8 per cent, the interest being computed quar-

terly ? Ans. $41,214-.

Q. What is Compound Interest? Give the Rule for computing
Compound Interest ?

COMNISSION AND BROKERAGE.

§ 162. Commission is an allowance made to a factor
or commission merchant for buying and selling. Broker-
age is an allowance made to dealers in money or stocks.
The allowance made is generally a certain per cent, or
rate per hundred, on the moneys paid out or received,
and the amount may be determined by the rules of simple
interest.
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EXAMPLES.
1. What is the commission on $4396 at 6 per cent?
‘We here find the com- OPB,;:;;%N'
mission, as in simple in- 6
terest, by multiplying by Y ORI 1
the rate per cent and divi- $263,76
ding by 100. ' Ans. $263,76.

.

2. A factor sells 60 bales of cotton at $425 per bale,
and is to receive 2} per cent commission: how much
must he pay over to his principal ? Ans. $24862,50.

3. A sent to B, a broker, $3825 to be invested in
stock: B is to receive 2 per cent on the amount paid for
the stock: what was the value of the stock purchased ?

OPERATION.
100
As B is to receive 2 per 2
cent, it follows that $£102 102 : 100 : : 3825
of A’smoney will purchase 100
$1000f stock: hencel004 1 02)3__82_—500(37 50
the commission, is to 100, 306
as the given sum to the =
stock which it will pur- 765
chase. 714
510
510
Ans. $3750.
PROOF.
#3750

Commission on $3750, at 2 per cent= 75
Total Sum . . %3825

4. A factor receives $708,75, and is directed to pur-
chase iron at $45 per ton: he is to receive 5 per cent on
the money paid: how much iron can he purchase?

Ans. 15tons.

5. Messrs. P. W and K buy 200 shares of United
States stock for Mr. A. 'I(;iley pay $197 per share, and

1
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are to receive one-fourth per cent on the money they ad-
vance: how much must A pay them for the stock?
Ans. $39498,50.
6. Messrs. P, W and K receive $28750 to be invested
in stock. They charge 2} per cent commission on_the
amount paid: what is the value of the stock purchased?
Ans. $28048,78+.
7. The par value or first cost of 167 shares of bank
stock was g200 per shate: what is the present value, if
. the stock is ata premium of 25 per cent, that is, 26 per
cent above par. Ans. $
8. What would be the value of the stock named in the
last example, if it were at a discount of 10 per cent?
Ans. $30060.
" 9. One hundred shares of United States Bank stock is
worth 18} per cent premium: the par value being $200
per share, what is the value of the stock? /ns. $23700.
10. A bank fails, and has in circulation bills to the
amount of #267581. It can pay 9} per cent: how much
money is there on hand? Ans.
11. Sixty-nine shares of bank stock, of which the par
value is $125, is at a discount of 8 per cent: what is its
value? _ Ans. $7935.

Q. What is commission? What is brokerage? How is the allow-
ance generally madet How is the commission or brokerage found ¢
How do you find the amount of stock to be purchased when the
broker receives a certain per cent on the amount purchased, as in
example 3?

INSURANCE.

§ 163. Insurance is an agreement by which an indi-
vidual or a company agrees to exempt the owners of
certain property from loss or hazard. :

The written agreement is called the policy.

The premium is the amount paid by him who owns the
property, to those who insure it, as a compensation for
their risk. It-is generally so much per cent on the value
of the property insured. .
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EXAMPLES.

1. What would be the premium for the insurance of a
house valued at $5500 against loss by fire for 1 year at }
per cent. .

By dividing by 100, we have the insurance at § .o 09
1 per cent. - - - - - - ’

The half, is the insurance at half per cent. $27,50.

2. What would be the premium for insuring a ship and
cargo, valued at $37500 from New York to Liverpool, at
3} per cent? Ans. §

3. What would be the insurance on a ship valued at
#47520 at } per cent: also at } per cent?

Ans. $237,60.—$158,40.

4. What would be the insurance on a house valued at
$14000 at 1} per cent? Also, at § per cent? At J per
cent? At} per cent? At per cent?

Ans. $210.—$105.—$70.—$46,664-.—H35.

5. What is the insurance on a store and goods, valued
at $27000, at 21 per cent? At 2 per cent? At 1} per
cent? At$ per cent? At} per cent? At L per cent?
At } per cent? At per cent?

Q. What is insurance? What is the policy? What is the pre-
mium? How is it generally reckoned ?

. ) DISCOUNT.

§ 164. If I give my note to Mr. Wilson for $106,
payable in one year, the present value of the note will be
less than $106 by the interest on its present value for one
year: that is, its present value will be $100.

The amount named in a note is called the face of the
note. Thus $106 is the face of the note to Mr. Wilson.

The present value of a note is that sum which being
put at interest until the note becomes due would increase to
an amount, equal to the face of the note. Thus $100 is
the present value of the note to Mr. Wilson. i

The discount is the difference between the face of a note
and its present value. Thus, $6 is the discount on the
note to Mr. Wilson.
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B

RULE.

As 100+ interest of $100 for the given time, is to 100,
so is the face of the note to its present value.

EXAMPLES.

1. What is the present value of a note for $1828,75
due in one year, at 4} per cent per annum?
100
4,50 interest of $100 for the time.
104,50 : 100 :: 1828,75 : Jns.
100

104,50)182875,00($1750.
Ans. $1750.

2. What is the present value of a note for $1290,81
discounted for four months, at 6 per cent per apnum?

Ans. $1265,50.

3. What is the present value of $800, due 4 years

hence: the interest being computed at 5 per cent per

annum? Ans 666,66 6.

Nore. When payments are to be made at different
times, find the present value of the several sums separately
and their sum will be the present value of the note.

t. What is the present value of a note for $3500 on
which $300 are to be paid in 6 months; $900 in ene
year; $1300 in eighteen months; and the residue at the
expiration of two years: the rate of interest being 6 per
cent per annum? Ans. $3225,83+4.

5. What is the discount of £1500 one-half payable in
6 months and the other half at the expiration of a year, at
7 per cent per annum? . .Ans. £ .

6. What is the present value of $2880, one-half payable
in 3 months, one-third in 6 months, and the rest in 9
months at 6 per cent per annum? Ans. $2810,084-.

Q. What is the face of a note? What is the present value of a
note? What is the discount of a note? How do you find the present
value of a note? When payments are to be made at diffcrent times,
tow do you find the present value ?
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LOSS AND GAIN.

§ 165. Loss and Gain is a rule by which merchants
discover the amount lost or gained in the purchase and
sale of goods. It also instructs them how much to
increase or diminish the price of their goods so as to
make or lose so much per cent.

EXAMPLES.

1. Bought a piece of cloth containing 75yd. at $5,25
per yard, and sold it at $5,75 per yard: how much was
gained in the trade?

. OPERATION.

#5,756 price of 1 yard.

$5,25 cost of 1 yard.
50cts. profiton 1 yard.

We first find the profit vy cy d~Pr0 c::;n yar

on a single yard, and then T MR .. RO .

the profit on the 75 yards. 1075 :: 50 : dns.

75 ‘
#37,50 *
Ans. $37,50.

2. Bought a piece of calico containing 50yd. at 2s 6d
per yard: what must it be sold for per yard to gain
£1 0s 1042

50yd. at 25 6d=£6 5s
Profit =£1 0s 10d
It must sell for £7 55 10d
50)£7 5s 10d(2s 11d
Ans. 2s 11d.

3. Bought a hogshead of brandy at $1,25 per gallon,
and sold it for $78: was there a loss or gain?
Ans. loss of $0,75.
4. A merchant purchased 3275 bushels of wheat for
vhich he paid $3517,10, but finding it damaged is willing
* lose 10 per cent: what must he sell it for per bushel?
Ans. $0,96-+,
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6. A bought a piece of cotton containing 40 yards, at 6
cents per yard; he sold it for 7% cents per yard: how
much did he gain? Ans. $0,60.

6. Bought a piece of ‘cloth containing 75 yards for
#375: what must it be sold for per yard, in order to gain
$100° Ans. $6,33% per yard.

7. Bought a quantity of wine at $1,25 per gallon, but
it proves to be bad and am obliged to sell it at 20 per
cent less than I gave: how much must I sell it for per
gallon? Ans. $1 per gall.

8. A farmer sells 125 bushels of corn for 75cts. per
bushel; the purchaser sells it at an advance of 20 per
cent: how much did he receive for the corn? Jns. $

9. A merchant buys one tun of wine for which he pays*
#725, and wishes to sell it by the hogshead at an advance
of 15 per cent: what must he charge per hogshead?

Ans. $208,434-.

10. A merchant buys 158 yards of calico for which he
pays 20 cents per yard; one-half is so damaged that he
18 obliged to sell it at a loss of 6 per cent; the remainder
e sells at an advance of 19 per cent: how much did he
gain? Ans. $2,05+.

EQUATION OF PAYMENTS.

§ 166. I owe Mr. Wilson $2 to be paid in 6 months;
#3 to be paid in 8 months; and $1 to be paid in 12
months. I wish to pay his entire dues at a single payment,
to be made at such a time, that neither he nor I shall lose
interest: at what time must the payment be made ?

The method of finding the mean time of payment of
several sums due at different times, is called Equation of
payments.

Taking the example above.

Int of "2 for 6mo.=int. of $1 for 12mo. 2x 6=12
” of $3 for 8mo.=int. of §1 for 2dmo. 3x 8=24
? of #1' for 12mo.=int. of $1 for 12mo. 1X 12=12

$6 48 ’ 48
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The interest on all the sums, to the times of pgyment,
is equal to the interest of $1 for 48 months. But 48 is
equal to the sum of all the products which arise from mul-

tiplying each sum by the time at which it becomes due:

hence, the sum of the products is equal to the time which
would be necessary for $1 to produce the same interest as
would be produced by all the sums.

~ Now, if $1 will produce a certain interest in 48 months,
in what time will $6 (or the sum of the payments) pro-
duce the same interest. The time is obviously found by
dividing 48, (the sum of the products,) by $6, (the sum of
the payments.)

Hence, we have the following

RULE.

w

Multiply each pagfment by the time before it becomes due,
and divide the sum of the products by the sum of the pay-
ments : the quolient will be the mean time.

2. B owes A $600: #200 is to be paid in two months,
$200 in four months, and $200 in six months: what is
" the mean time for the payment of the whole ?

. OPERATION.
We here multiply each sum 200x2= 400
" L. 200 xX4= 800
by the time at which it be- 200 %6=1200
comes due, and divide the sum bl
of the products by the sum of 600  )24/00
the payments. 4
Ans. 4 months.

3. A merchant owes 8600, of which $100 is to be paid
in 4 months, $200 in 10 months, and the remainder in 16
months : if he pays the whole at once, at what time must
he make the payment ? Ans. hs.

4. A merchant owes $600 to be paid in 12 months,

$800 to be paid in 6 months, and $900 to be paid in & -

months: what is the equated time of payment. .
Ans. 8mo. 2244da

r 34
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5. Asowes B $600; one-third is to be paid in 6 months,

one-fourth in 8 months, and the remainder in 12 months:
what is the mean time of payment ? Ans. 9 monihs.
6. A merchant has due him $300 to be paid in 60 days,

#500 to be paid in 120 days, and $750 to be paid in 180 -

days': what is the equated time for the payment of the
whole ? Ans. 13743 days.

7. A merchant has due him $1500; one-sixth is to be
paid in 2 months; one-third in 3 months ; and the rest in
6 months: what is the equated time for the payment of the
whole ? Ans. 4} months.

Note. If one of the payments is due on the day frem
which the equated time is reckoned, its corresponding
product will be nothing, but the piyment must -still be
added in finding the sum of the payments.

8. 1 owe #1000 to be paid on the 1st of January,

$1500 on the 1st of February, $3000 on lst of March, -

and $4000 on the 15th of April: reckoning from the 1st
of January, and calling February 28 days, on what day
must the money be paid ?

Ans. Payment in 67} days, or on the 8th March.

Q. What is Equation of Payments? What is the sum of the pro-
ducts which arise from multiplying each payment by the time to which
it becomes due equal to? How do you find the mean time of pay-
ment?- When you reckon the time from the date at which the first
payment becomes due, do you include the first payment ¢ .

FELLOWSHIP.

§ 167. Fellowship is the joining together of several
persons in trade with an agreement to share the losses
and profits according to the amount which each one puts
into the partnership. The money employed is called the
Capitag tock. ‘

The gain or loss to be shared is called the Dividend.

It is plain that the whole stock which suffers the gain

.or loss must- be to gain or loss, as the stock of any indivi-
aual to his part of the gain or loss.
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Hence, we have the following

. RULE.

As the whole stock is to cach man’s share, so is the whole
gain or loss to each man’s share of the gain or loss.

% What is Fellowship? What is the gain or loss called? What
is the rule for finding each one’s share ¢ :

EXAMPLES.

1. A and B buy certsin merchandise amounting to
£160, of which A pays £90, and B £70: they gain by
the purchase £32: what is each one’s share of the

profits? .
A..£90
B..£70
Aan . §907 .. . § £18 A’s share.
#160 : 370 ; tr 882 §£14 B’s share.

2. A and B have a joint stock of $2100, of which A
owns $1800 and B $300: they gain in a year $1000:
what is each one’s share of the profits? ‘

ﬂm. A’S=$857,14+; B’ =$142,85+.

3. A,B,C and D have £20,000 in trade: at the end
of a year their profits amount to £16,000: what is -each
one’s share, supposing A to receive £50 and D £30 out
of the profits for extra services?

a4 A’3=%£4030; B’s =£3980;
ns. . o
C's=1£3980; D’s=£4010.

4.-Five persons, A, B, C, D and E have to share be-

tween them an estate of $10,000: A is to have one-

fourth; B one-eighth; C one-sixth; D one-eighth; and
E what is left: what will be the share of each ?

Ans. As=$2500; B's=$1250; C's=%1666,66 ;
Ds=$1250; Es=%3333,34.

PROOF.

Add all the separate profits or shares together, their
sum should be equal to the gross profit or stock.
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DOUBLE FELLOWSHIP.

§ 168. When several persons who are joined together
in trade employ their capital for different periods of time,
the partnership is called Double Fellowship.

For example, suppose A puts $100 in trade for 5 years;
B %200 for 2 years, and C $300 for 1 year: this would
make a case, of double fellowship.

Now it is plain that there are two cirqumstances which
should determine each one’s share of the profits: 1st, the
amount of capital he puts in ; and 2ndly, the time which it
is continued in the business.

Hence each one’s share should be proportional to the
capital he puts in, multiplied by the time it is continued
in trade. Therefore we have the following

RULE,

Multiply each man’s stock by the time he continues i in
trade : then say, as the sum of the products is to each par-
ticular product, so is the whole gain or loss to each man’s
share of the gain or loss.

Q. What is Double Fellowship? What two circumstances deter-

mine each one's share of the® profits? Give the rule finding each
one’s share ¢

EXAMPLES.

1. A and B enter into partnership: A puts in £840 for
4 months, and B puts in £650 for 6 months: they gain
£300: what is each one’s share of the profits?

A’s stock £840x4=3360

’s stock £650 X 6=3900 £ s d
Ba stoc X £7260_§3360§“£300,§138 16 10
*18900§ " ‘1161 3 1

2. A put in trade £50 for 4 months, and B £60 for 5
months: they gained £24: how is it to be divided be-
tween them? Ans. A’s share=£9 12s; B’s=£14 8s.

3. C and D hold a pasture together, for which they pay
£54: C pastures 23 horses for 27 days, and D 21 horses
for 39 days: how much of the rent ought each one to
pay ? dns. Cy £23 55 9d;:D, £30 14s 3d.

4
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TARE AND TRET.

§ 169. Tare and Tret are allowances inade in selling
goods by weight.

Draft is an allowance on the gross weight in favour of
‘the buyer or importer: it is always deducted before the
Tare.

Tare is an allpwance made to the buyer for the weight
of the, hogshead, barrel or bag, &c., containing the com-
modity sold.

Gross Weight is the whole weight of the goods, toge-
ther with that of the hogshead, barrel, bag, &c., which
contains them.

- Suttle is what remains after a part of the allowances
have been deducted from the gross weight.

J(;/‘ct Weight is what remains after all the deductions are
made

Q. What are Tare and Tret? What is Draft? What is Tare?
What is Gross Weightt What is Suttle? What is Net Weight?

EXAMPLES. ¢

1. What is the net weight of 25 hogsheads of sugar,
the gross weight being 66cwt. 8¢r. 141b.; tare 111b. per
hogshead?

cwt. gr. Ib.
66 3 14 gross.
25Xx11==2750b. .. 2 1 23 tare.

JAns. 64 1 19 net.

2. If the tare be 47b. per hundred, what will be the tare
on 6T. 2cwt. 3¢r. 141b.?

Tare for 6T. or 120cwt. ==48016.
2cwt.= 8

3qr = 3

14 lb.= 0}

Tare . . . . . 491}

Ans. 4cwt. 1qr. 16415,
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3. What is the tare on 32 boxes of soap, weigh-
ing 315500b., allowing 41b. per box for draft and 12 per
cent for tare ?

31550 gross. 31422
32x4= 128 draft. 12
31422 3770,64

Ans. 3770,641b.=1T. 13cwt. 2¢r. 1815, 100z.4

4. What will be the cost of 3 hogsheads of tobacco at
9,47 per cwt. net, the gross weight being of
cwt. gr. 1b. 1b.
No.l1 .. 9 3 25 .. tare 146
s 2..10 2 12.. , 150
w3 ..11 1 2 .. , 158" .
Ans. $265,16.
5. At £1 5s per cwt. net; tare 47b. per cwt.: what
will be the cost of 4 hogsheads of sugar weighing gross,
cwt. gr. 1b.

No.l1...10 3 6
9w 2 ...125 19
‘f ,3...131 10
w 4...11 2 7
49 0 14 gross.
Tare 4lb. percwt. 1 3 0 8oz
47 1 13 8oz net.

Ans. £59 45 3d+.

6. At 21 cents per lb., what will be the cost of 5khd. of
coffee weighing in gross,

cwt. gr. 1b. 1b.
No.l .. 6 2 14 tare 94
by 2..9 1 20 » 100
5 3..8 2 22 , 88
w4.. 7T 22 . . , 89
w5..8 0 13 . » 100

“JAns. $308,71.

7. At £7 5s per cwt. net, how much will 164kd. of
sugar come to, each weighing gross 8cwt. 37 71b.; tare
120b. per cwt.? Ans. L912 14s 53d--.

-
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‘8. What is the net weight of 184hkd. of tobacco, each
weighing gross 8cwt. 3qr. 141b. ; tare 16/b. to the cwt. ?

Ans. 6 T. 16cwt. 3gr. 201b.

9. In 4 T. 3cwt. 3qr. gross, tare 2015. to the cwt., what

is the net weight? Ans. 3T. 8cwt. 3qr. 51b.

10. What is the net weight and value of 80 kegs of figsy

gross weight 7 T\ 11cwt. 3qr., tare 147b. per cwt., at $2,31

per cwt.? Ans { 6 T. 12cwt. 3qr. 31b. Boz.
Value $306,724 4+.

DUODECIMALS.

§ 1'70. Duodecimals are denominate fractions in which+
1 foot is the unit that is divided.

The unit 1 foot is first supposed to be divided into 12
equal parts, called inches or primes, and marked .

Each of these parts is supposed to be again divided i into

*12 equal parts, called seconds, and marked /.

Each second is divided in like manner igto 12 equal
parts, called thirds, and marked /.
This division of the foot gives
1/ inch or prime . . . =5 ofa foot.
1/ second is=yly of {4 .. =y}y of a foot.
1third is =+ of 4 of Py=1y747 of a foot.
Duodecimals are added and subtracted like other de-
nominate numbers, 12 of a lesser denomination making

one of a greater, as in the following

TABLE.

12" make 1" second.
12" . . . 1 inch or prime.
12/ . . .1 foot.

[ 4

EXAMPLES.

. In 185/, how many feet? Ans. 15f. 5.
. In 250, how many feet and inches ?

. Ans. 11 8/ 107
. In 4367, how many feet? Ans. 2ft. 6 31 114

D m-

(]
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Q. In Duodecimals what is the unit that is divided? How is it
divided? How are these parts in divided? What are the parts
called? How are duodecimals added and subtracted? How many of
one denomination make 1 of the next greater ?

EXAMPLES IN ADDITION AND SUBTRACTION.

" 1. What is the sum of 8f%. 6/ 3/ 2/ and 2f2. 1/ 10/ 11/
Ans. 5ft. 8/ 2! 1/,

2. What is the sum of 8ft. 9/ 7" and 6f2. 7/ 3/ 4/'?
Ans. 15t 4/ 107 4,
3. What is the difference between 9fz. 3’ 5" 6/ and 7f1.

3 ey Ans.
4. What is the difference between 40ft. 6 6" and
20ft. 7 ? JAns. 11ft. 6 5/ 5/,

MULTIPLICATION OF DUODECIMALS.

§ 1'71. It has been shown (§ @-&) that feet multiplied
by feet give square feet in the product.

EXAMPLES.
1. Multiply 6fz. & 6/ by 2ft. 7.
Set down the multiplier under the OPERATION.
multiplicand, so that feet shall fall .
under feet, inches under inches, &ec. 6 6 ¢
It is generally most convenient to 2 7

begin with the highest denomination | 7377 —
of the multiplier, and then multiply 3 9o gngm
first the lower denominations of the 16 10/ 97 o
multiplicand. .

The 6/ of the multiplicand is fﬁ of an inch, or y$; of
a foot. Therefore when we multiply it by 2 feet, the pro-
duct is 12/, equal to 1 inch. Multiplying 6 or {4 of a
foot, by 2 feet, the productis 12/, to which add 1 inch
from the last product, making 13/. Set down 1/ under the
column of inches and carry 1 foot to the product of the 6
by 2, making 13 feet. .

Then mulitply by 7. The product of 7/ by 8/'=42 :
for, 7'=-+% of a foot, and 6/=y5%, of a foot: hence 7/ x 6"
=T Xrbr=ri4y=42/=3" 61 Then v X fym= i, =
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42", and 3/ to carry make 45//=3' 9/: set down 9”. Then -

¥ by 6=42/, and 3/ to carry make 45/=3f1. 9/, which are
set down in their proper places.

Hence, we see,

1st, That feet multiplied by feet give square feet in the
product. y .

20d, That feet multiplied by inches give inches in the

. product.

3rd, That inches multiplied by inches give seconds, or
twelfths of inches in the product.

4th, That inches multiplied by seconds give thirds in the
product.

2. Multiply 9f%. 4in. by 8ft. 3in.

Beginning with the 8 feet, we OPERATION.
say 8 times 4 are°32/, which is 9 4
equal to 2 feet 8/: set down the 8 3
8. Then say 8 times 9 are 72 |75 g
and 2 to carry t’n'e 74 feet: then 2 41 o
multiplying by 8/, we say, 3 times |—w-———Fj
o % e};ual to lyinch: set _7_7_0’__2,_,_ Ans.
down 0 in the second’s place: then 3 times 9 are 27 and
1 to carry make 28/, equal to 2ft. 4. Therefore the entire
product is equal to 77f%.

8. How many solid feet in a stick of timber which is
25ft. 6in. long, 2ft. 7in. broad, and 3ft. 3in. thick ?

OPERATION.

St
25 6/ length
2 7' breadth
1t is shown § 68, that 51_0.T_£a
the number of solid or 14 100 6
cubic feet, is equal to the e
product of the length, 65 10, 6'.
breadth, and thickness. 3 38/ thickness
197 7 ¢
16 5 7 ¢ v
T T O A

o
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4. Multiply 9ft. 2in. by 9f2. 6in. JAns. 87f1. 1’
5. Multiply 24f%. 10in. by Gft. 8in. Ans.
6. Multiply 70ft. 9in. by 12ft. 3in.  Ans. 866f2. 8/ 3/,
7. How many cords and cord feet.in a pile of wood 24
feet long, 4 feet wide, and 3f%. 6in. high?
Ans. 2 cords and 5 cord feet.

Note. It must be recollected that 18 solid feet make
one cord foot § @.

Q. In multiplication how do you set down the multiplier? Where
do you begin to multiply? How do f'ou carry from one denomination
to another? Repeat the four principles.

ALLIGATION MEDIAL.

§ 1'722. A merchant mixes 875. of fea worth 75cts. per
pound, with 16/b. worth $1,02 per pound: what is the
value of the mixture per pound ?

The manner of finding the price of this mixture is called
Alligation Medial. Hence,

AvrLicaTiON MEDIAL teaches the method of finding the
price of a mixture when the simples of which it is composed,
and their prices,are known.

In the example above, the simples 875. and 16/b., and
also their prices per pound, 76cts. and $1,02, are known.

81b. of tea at 75cts. per Ib. - - - 6,00
1605 - - - $1,02 per lb. - - - 16,32
24 sum of simples. Total cost $22,33

Now if the entire cost of the mix- OPERATION.

ture, which is $22,32, be divided | 24)$22,32(93cts.
- by 24 the number of pounds, or sum 216

of the simples, the quotient 93cts. — w9

will be the price per pound. Hence, 72

we have the following

RULE.
®

Divide the entire cost of the whole mizture by the sum of
the simples - the quotient will be the price of the mizture.
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EXAMPLES.

1. A farmer mixes 30 bushels of wheat worth 5s per
bushel, with 72 bushels of rye at 3s per bushel, and with
60 bushels of barley worth 2s per bushel: what is the
value of a bushel of the mixture ?

30 bushels of wheatat5s . . 150s.
72 . . . ryeat3ds . . . 216s.
60 . . . barleyat2s. . . 120s.
162 162)486(3s.
486

Ans. 8s.

2. A wine merchant mixes 15 gallons of wine at §1
per gallon with 25 gallons of brandy worth 75 cents per
gallon: what is the value of a gallon of the compound?

Ans. 84cts.+4

3. A grocer mixes 40 gallons of whiskey worth 31cts.
per gallon with 3 gallons of water, which costs nothing:
what is the value of a gallon of the mixture ? Ans. 283§cts.

4. A goldsmith melts together 27b. of gold of 22 carats
fine, Goz. of 20 carats fine, and 60z. of 16 carats fine:
what is the fineness of the mixture ? Ans. 20% carats.

5. On a certain day the mercury in the thermometer was
observed to average the following heights: from 6 in the
morning to 9, 64°; from 9 to 12, 74°; from 12 to 3, 84°;
and from 3 to 6, 70°: what was the mean temperature of
the day ? Ans. 73°.

Q. What is Alligation Medial? How do you find the price of the
mixture !

ALLIGATION ALTERNATE.

§ 173. A farmer would mix oats worth 3s per bushel
with wheat worth 9s per bushel, so that the mixture shall
be worth 5s per bushel : what proportion must be takea
of each sort? i

The method of finding how much of each sort must be
taken, is called Jlligation J;I:temate Hence,
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ALLIGATION ALTERNATE teaches the method of finding
what proportion must be taken of several simples, whose
prices are known, to form a compound of a given price.

Alligation Alternate is the reverse of Alligation Medial,
and may be proved by it.

For a first example, let us take the one before stated. If
oats worth 3s per bushel be mixed with wheat worth 9s,
how much must be taken of each sort that the compound
may be worth 5s per bushel ?

Jf the price of the mixture were '3——4 Onts.
6s, half the sum of the prices of the | 6 '
simples, it is plain that it would be 9——'2 Wheat.

necessary to take just as much oats as wheat.

But since the price of the mixture is nearer to the price
of the oats than to that of the wheat, less wheat will be
required in the mixture than oats.

Having set down the prices of the simples under each
other, and linked them together, we next set 5s, the price
of the mixture, on the left. We then take the difference
between 9 and 5 and place it opposite 3, the price of the
oats, and also the difference between 5 and 3, and place it
opposite 9, the price of the wheat. The difference stand-
ing opposite each kind shows how much of that kind is to
be taken. In the present example, the mixture will con-
sist of 4 bushels of oats and 2 of wheat; and any other
quantities, bearing the same proportion to each other, such
as 8 and 4, 20 and 10, &c., will give a mixture of the same
value.

PROOY BY ALLIGATION MEDIAL.
4 bushelsof oatsat3s . . . . . 12s.

. 2 bushels of wheatat9s. . . . . 18s.
6 6)30
JAns. 5s

Q. What is Alligation Alternate? How do you prove Alligation
Alternate ¢

CASE I. .

*§ 174. To find the proportion in which several sim-
ples of given prices must be mixed together, that the com
pound may be worth a given price.
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RULE,

1. Set down the prices of the simples under each other,in
the erder of their values, beginning with the lowest.

11. Link the least price with the greatest, and the next
least with the next greatest, and so on, until the price of
each simple which is less than the price of the mixture is
linked with one or more that is greater ; and every one that
is greater with one or more that is less.

1. Write the difference between the price of the mixture
and that,of each of the simples opposite that price withwhich
the particular simple is linked ; then the difference standing
opposite any one price, or the sum of the differences when
there is more than one, will express the quantity to be taken
of that price. . :

EXAMPLES,

1. A merchant would mix wines worth 18s, 185 and 22s
per gallon in such a way that the mixture be worth 20s
per gallon: how much must be taken of each sort?

16—— 2 at 16s
Og 18] 2 at 18s.
22 —' 442=6 at 22s.
4 2gal. at 165, 2 at 18s,and 6 at 22s: or any other
g quantities bearing the proportion of 2,2 and 6.

2. What propomions of coffee at 16cts., 20cts., and
28cts. per 1b. must be mixed together so that the compound
shall be worth 24cts. per 1b.?

A In the proportion of 47b. at 16¢ts.,
: g 41b. at 20cts., and 127b. at 28cts.

3. A goldsmith has gold of 16, of 18, of 23 and of 24
carats fine: what part must be taken of each so that the
mixture shall be 21 carats fine ?

Ans. 3 of 16, 2 of 18,3 of 23,and 5 of 24.

« 4. What portion of brandy at 14s per gallon, of old
Madeira at 24s per gallon, of new Madeira at 21s per
gallon, and of brandy at 10s per gallon, must be mixed
together so that the mixture shall be worth 18s per gallon?

JAns. 6 gal. at 10s, 3 at 14s, 4 at 21s,and 8gal. at 24s.

-
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CASE 1II.

§ 1'73. When a given quantity of one of the simples is
to be taken.

RULE.

I. Find the proportional quantities of the simples as in
Case 1.

II. Then say, as the number opposite the simple whose
quantity is given, is to the given quantity, so is either pro-
portional quantity to the part of its simple to be taken.

EXAMPLES. ’

1. How much wine at 53, at 5s 6d, and 6s per gallon
must be mixed with 4 gallons at 4s per gallon, so that the
mixture shall be worth 5s 4d per gallon ?

48— 8 ). . simple whose quantity is known.
64 gg] i proportional quantities.
7?2116
Then 8 : 4 :: 2 :1
8:4::4:2
8:4::16:8

Ans. lgal at 5s, 2 at 5s 6d, and 8 at 6s.

PROOF BY ALLIGATION MEDIAL.
4 gaI at 43 per gal . 192d.
60

” -

2 536d ... 132
8 ...86s . 6576
15 15)960(64d. price of mixture.

2. A farmer would mix 14 bushels of wheat, at $1,20
per bushel, with rye at 72¢ts., barley at 48cts., and oats at
806cts. : how much must be taken of each sort to make the
mixture worth 64 cents per bushel ?

Ans. 143u. of wheat; 8bu. of rye; 45u.
of barley ; and 28&u. of oats.

3. There is a mixture made of wheat at 4s per bushel,
rye at 3s, barley at 2s, with 12 bushels of oats at 18d per

1 emmpm e
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bushel : how much is taken of each sort when the mixture
is worth 3s 64 2 Ans. § 960u. of wheat; 12%u. of rye;
* { 128u. of barley ; and 125u. of oats.
4. A distiller would mix 40gal. of French brandy at
12s per gallon, with English at 7s and spirits at 43 per
gallon: what quantity must be taken of each sort, that the

mixture may be afforded at 8s per gallon ?
4 40gal. French; 32gal. English

and 32gal. of spirits.

CASE III.

§ 1'76. When the quantity of the compound is given
as well as the price.

4 RULE.
1. Find the proportional quantities as in Case I.
1. Then say, as the sum of the proportional quantities,
is to the given quantity, so is each proportional quantity, to
the part to be taken of each.

EXAMPLES.

1. A grocer has four sorts of sugar worth 12d, 10d, 6d,
and 4d per pound; he would make a mixture of 1447b.
worth 8d per pound : what quantity must be taken of each
sort ?

4 . 4 12 : 144 4 48
8 6 ] 2 12 : 144 :: 2 24
10 2 12 : 144 :: 2 24
12 4 12 : 144 :: 4 48

Sum of the proportional parts 12 )
Ans (4816, at 4d; 241b, at 6d;
* 1 241b. at 10d ; and 481b. at 12d.

PROOF BY ALLIGATION MEDIAL.

481b. at 4d . . . . . . 1924
240b. « 64 . . . . . . 144d.
2416, «10d . . . . . . 240d.
480, «“12d . . . . . . 576d.

144 144)1152(8d.

Hence, the average cost is 8d.

/
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2. A grocer having four sorts of tea worth 5s, 6s, 8s
and 9s per lb. wishes a mixture of 8715. worth 7s per Ib.:
. how much must be taken of each sort?

291b. at 53; 14}1b. at 6s;
Ans.
z 1431b. at 8s; and 291b. at 9s.

3. A vintner has four sorts of wine, viz., white wine at
4s per gallon, Flemish at 6s per gallon, Malaga at 8s per
gallon, and Canary at 10s per gallon: he would make a
mixture of 60 gallons to be worth 6s per gallon: what -
quantity must be taken of each ?

A 45gal. of white wine; 5gal. of Flemish;
: g 5gal. of Malaga; and 5gal. of Canary.

4. A silver-smith has four sorts of gold, viz.; of 24 carats
fine, of 22 carats fine, of 20 carats fine, and of 15 carats
fine : he would make a mixture of 420z. of 17 carats fine:
how much must be taken of each sort ?

A 4 0f 24; 4 of 22 4 of 20;
ns.
iand 30 of 15 carats fine.

Q. How do you find the proportional parts when the price only is

iven? What is the rule when a given quantity of one of the simples

18 to be taken? What is the rule when the quantity of the compound,
as well as the price, is given?

INVOLUTION.

§ 177. If a number be multiplied by itself, the pro-
duct is called the second power, or square of that number.
Thus 4X4=16: the number 16 is the 2nd power or
square of 4.

If 2 number be multiplied by itself, and the product
arising be again multiplied by the number, the second
product is called the 3rd power, or cube of the number.

_Thus 3x3x3=27: the number 27 is the 3rd power, or
cube of 3.

The term power designates the product arising from mul-
tiplying a number by itself a certain number of times, and
the number multiplied is called the root.

Thus, in the first example above, 4 is the root, and 16
the square or 2nd power of 4.
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In the 2nd example, 3 is the root, and 27 the 3rd power
or cube of 8. The first power of a number is the number
itself. .

Q. If a number be multiplied by itself once, what is the product
called? Ifit be multiplied by itself twice, what is the product called ?
‘What does the term power mean? What is the root ?

§ 17 8. Involution teaches the method of finding the
powers of numbers.

The number which designates the power to which the
root is to be raised, is called the index or exponent of the
power. It is generally written on the right, and a little
above the root. Thus 4* expresses the second power of
4, or that 4 is to be multiplied by itself once: hence,
4’34 X4==16.

For the same reason 3 denotes that 3 is to be raised to
the 3rd power, or cubed: hence

3’°=3 X3 X 3=27: we may therefore write,
. 4==4  the lst power of 4.
4'=4x4=16 the 2nd power of 4.
4>=4xX4X4=64 the 3rd power of 4.
4'=4X4X4X4=256 the 4th power of 4.
. 4°=4X4X4X4X4=1024 the 5th power of 4.
: &ec. &e. &e.

Q. What is Involution? What is the number called which desig-
nates the power ? Where is it written? °

Hence, to raise a number to any power, we have the

following
RULE,

Multiply the number continually by itself as many times
less 1 as there are units in the exponent : the last product
will be the power sought.

EXAMPLES.

1. What is the 3rd power of 125?
Ans. 125x125x125=1953125.

2. What is the cube of 7? © Jns. 343.
3. What is the square of 60? JAns. 3600.
4. What is the 4th power of 52 . Ans. 625.

N
i
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5. What is the 5th power of 9? Ans.  59049.
6. What is the cube of 1? Ans. 1.
7. What is the square of }? ° dns.
8. What is the cube of ,1? Ans. 001,
9. What is the cube of 3? Ans.
10. What is the square of ,01? Ans.
11. What is the square of 2,04 ? JAns. 4,1616.
12. What is the 5th power of 10? Ans. 100000.
13. What is the cube of 2}? Ans.

Q. How do you raise 2 number to any power?

-

EVOLUTION.

§ 179. We have seen (§ 1'78,) that Involution
teaches how to find the power when the root is given.
Evolution is the reverse of Involution: it teaches how to
find the root when the power is known. The root is that
number which being multiplied by itself a certain numbér
of times will produce the given power.

The square root of a number is that number which
being multiplied bygitsell once will produce the given
number. .

The cube root of a number is that number which being
multiplied by itself twice will produce the given number.

For example, 6 is the square root of 36; because 6x6
=36; and 3 is the cuble root of 27, because 3xX3X3=
27. The sign o/~ placed before a number denotes that

its square root is to be extracted. Thus, v/36=6. The
sign /7 is called the sign of the square root.

When we wish to express that the cube root is to be
extracted, we place the figure 3 over the sign of the square
root: thus, ¥/8=2 and¥/27=3.

Q. What is Evolution? What does it teach? What'is the square

root of a number? What is the cube root of a number? Make the
sign denoting the square root? How do you denote the cube root ?
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EXTRACTION OF THE SQUARE ROOT.

§ 180. To extract the square root of a number, is to
find a number which being multiplied by itself once, will
produce the given number. Thus

\/-:1_-=2; for 2X2=4;
Also V9 =3; for 3x3=9.

Before proceeding to explain the rule for extracting the
square root, let us first see how the squares of numbers are
formed.

The first ten numbers are

1, 2, 3, 4, 5, 6, 7, 8 9, 10 Roots.

1 4 9 16 -256 36 49 64 81 100 Squares.
the numbers in the secand line are the squares of those in
the first: and the numbers in the first line are the square
roots of the corresponding numbers of the second.

Now, it is evident that, the square of a number expressed
by a single figure will not contain any figure of a higher
order than tens. JAnd also, that if a number contains three
Sfigures its root must contain tens and units,

The numbers 1, 4, 9, &ec. of the second line, are called
perfect squares, because they have exact roots.

Let us now see how the square of any number may be
formed : say the number 36. 'This number is made up of
8 tens or 30, and 6 units.

Let the line AB repre- ¥ 30 I D
sent the 3 tens or 30,and
BC the six units.

Let AD be a square on H
AC, and AE a square on
the tens line AB.

Then ED will be a
square on the unit line 6, 3
and the rectangle EF will
be the product of HE
which is equal to the tens
line, by IE which is equal

,.
glag
glos

K

30
08

8w

“to the unit line. Also, 4 30 B c

11*
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the rectangle BK will be the product of EB which is
equal to the tens line, by the unit line BC. But the whole
square on AC is made up of the square AE, the two rect-
angles FE and EC, and the square ED: Hence

The square of two figures is equal to the square of the
tens, plus twice the product of the tens by the units, plus the
square of the units. - :

Let it now be required to extract the square rvut of
1296.

Since the number contains more than two places, its root
will contain tens and units. But as the square of one ten
is one hundred, it follows that the ten’s place of the re-
quired root must be found in the figures on the left of 96.

Hence, we point off the number into pe- 12 96(36
riods of two figures each. 9

We next find the greatest square con- 861308 .
tained in 12, which is 3 tens or 30. We ) ©

then square 3 tens which gives 9 hundred, 396
and then place 9 under the hundred’s place, and subtract. -

This takes away the
square AE and leaves ¥ 20 T ?
the two rectangles FE
and BK, together with
the square ED on the 30 E
unit line.

Now, since tens mul- 900-+160-+-160-+36=12%6.
tiplied by units will give s
at least tens in the pro- -
duct, it follows that the %
area of the two rectangles 900
FE and EC must be ex-
pressed by the figures® at
the left of the unit’s place A 30 B o
6, which figures may also express a part of the square ED.

If, then, we divide the figures 39, at the left of 6, by
twice the tens, that is, by twice AB or BE, the quotient
will be BC or EK, the unit place of the root.

Then, placing BC or 6, in the root, and also in the divi-
sor, and then multiplying the whole divisor 66 by 6, we
obtain for a product the two rectangles, FE and EC to-

Bl.g
Sloo

oe A

e

gether with the square ED.
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 Hence, the square root 1296 is 36; or, in other words
36 is the side of a square whose area is 1296.
Hence we have

CLSE L.

// ’ — .- ~ ¢ .
Ok
./ L . il

§ 181. To exiract the square root ofa whole number.

1. Point off the given number into periods of two figures
each, counted from the right, by setling a dot over the place
unils, another over the place of hundreds, and so on.

1I. Find the greatest square in the first period on the left,
and place its root on the right after the manner of a quotient

‘M division. Subtract the square of the root from the first

period, and to the remainder bring down the second period

Jor a dividend.

HI. Double the root already found and place it on the left
for adivisor. Seek how many times the divisor is contained
in the dividend, exclusive of the right hand figure, and place
the figure in the root and also at the right of the divisor.

IV. Multiply the divisor, thus augmented, by the last
Sfigure of the root, and subtract the product from the divi-
dend, and to the remainder bring down the next period for
a new dividend. But if the product should exceed the
dividend, diminish the last figure of the root.

V. Double the whole root already ifmmd, Jor a new
divisor, and continue the operation as before, until all the
periods are brought down.

Q. What is required when we wish to extract the square root of a
number? Whatis the greatest square of a single figure? Whatis the
highest order of units that can be derived from the square of a single
figure?! How many perfect squares are there among the numbers that
sxe less than one hundred ?

What is the square of a number expressed by two ﬁ%nrea equal to?
In what places of figures will the square of the tens be found? In
what places will the product of the tens by the units be found? What
is the first step in extracting the square root of numbers? What, the
second?! What the third?  What the fourth? What the fifth? Give
the entire rule.
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. EXAMPLES.
. 1. What is the square root of 263169?
We first place a dot over the OPERATION,
9, making the right hand period 26 31 69(513
69. We then put a dot over the 25
1 and also over the 6, making three 100)131
periods 101
The greatest perfect square in —
26, is 25, the root of which is 5. | 1023)3069
Placing 5 in the root, subtracting 3069

its square from 26,and bringing down the next period 31, we
have 131 for a dividend, and by doubling the rodt we have
10 for a divisor. Now 10 is contained in 13, 1 time. Place
1 both in the root and in the divisor: then multiply 101 by .
1; subtract the product and bring down the next period.

We must now double the whole root 51 for a ngw
divisor, or we may take the first divisor after havig
doubled the last figure 1; then dividing we obtain 3,
the third figure of the root.

Note 1. There will be as many figures in the root as
there are periods in the given number.

Note 2. If the given number has not an exact root,
there will be a remainder after all the periods are brought
down, in which case ciphers’ may be annexed, forming
new periods, each of which will give one decimal place in
the root.

2. What is the square root of 36729?

3 67 29(191,64+.
1
29)267

In this example there 261
are two periods of deci- 381)629

mals, which give two 381
places of decimals in the 3826)24800
toot. 22956 +
38324)184400
153296

31104 Rem.
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3. What is the square root of 106929 ? Ans. 327.
4. What is the square root of 2268741 ?

Ans. 1506,23+.
5. What is the square root of 7596796 ?

_ Ans.

6. What is the square root of 363729612 ns.
7. What is the square root of 22071204? Jns. 4698.
Q. How do you extract the square root of a whole number? How

many figures will there be in the root? If the given number has not
an exact root, what may be done ?

CASE IL
§ 182. To extract the square root of a decimal fraction.
RULE.

L Annex one cipher, if necessary, so that the number of
decimal places shall be even.
811 Point of the decimals into periods of two figures each,

oy putting a point over the place of hundredths, a second

over the place of ten thousandths, &c.: then extract the root
as in whole numbers, recollecting that the number of decimal
places in the root will be equal to the number of periods in
the given decimal.

EXAMPLES.
1. What is the square root of ,5?
OPERATION.
We first annex onme cipher ’ig(mn"'

to make even decimal .places. —
We then extract the root of 140)100

the first period, to which we 000
annex ciphers, forming new 1407)10000
periods. _ 9849

151 Rem.

Nore. When there is a decimal and a whole number
joined together the same rule will apply. :
2. What is the square root of 3271,4207?
Ans. 57,19+
3. What is the square root of 4795,25731?
Ans. 69,2474
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4. What is the square root of 4,372504 ?

Ans. 2,091+
5. What is the square root of ,00032754 ?

Ans. . 4.
6. What is the square root of ,00103041? J/=ns. ,0321.
7. What is the square root of 4,426816?  Ans. '
8. What is the square root of 47,692836? J/Ins. 6,906.

How do you extract the square root of a decimal fraction? When

there is a decimal and a whole number joined together, will the same
rule apply ¢

©

GASE HL
§ 183. To ?ﬂ the square root of a vulgar fraction.

RULE,

1. Reducgaiixed nwmbers to improper fractions, and com-
pound fraitions to simple ones, and then reduce the fracti
to its lowest terms.

II. Extract the square root of the numerator and deno-
minator separaiely, if they have exact roots ; but when they
have not, reduce the fraction to a decimal and extract the
root as in Case II.

1. What is the square root of 3§34? Ans. §.
2. What is the square root of 27842 Ans.
3. What is- the square root of 22148 ? Ans. $.

't. What is the square root of 31§? Ans. 898024,

5. What is the square root of $31? Ans. 866024

6. What'is the square root of $1§? Ans. ,93309-4-.
’

Q. How 8o you extract the square root of a vulgar fraction ?

EXTRACTION OF THE CUBE ROOT.

§ 184. To extract the cube root of a number is to
find a second number which being multiplied into itself
twice, shall produce the given number.

Thus, 2 is the cube root of 8; for, 2x2x2=8: and 3
is the cube root of 27; for, 3 X3 x3=27.

Roots 1, 2 3, 4, 5 6 7, 8 9.
Cubes 1 8 27 64 125 216 343 512 729.
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From which we see, that the cube of units will not give
a higher order than hundreds. We may also remark, that
the cube of one ten, or 10, is 1000: and the cube of 9
tens or 90, is 729,000; and hence, the cube of tens will not
give a lower denomination thar thousands, nor a higher de-
nomination than hundreds of thousands. Hence also, if a
number contains more than three figures its cube root will
contain more than one; if the number contains more than
six figures the root will contain more than two; and so on,
every three figures from the right giving one additional
place in the root, and the figures which remain at the left
hand although less than three, will also give one place in
the root.

Let us now see how the cube of any number, as 16 is
formed. Sixteen is composed of 1 ten and 6 units, and
may be written 104-6. Now to find the cube of 16 or of
40+-6, we must multiply the number by itself twice.

To do this we place the numbers thus 104 6

104 6
- = - - - -60+ 36
- - - 1004+ 60

100+ 120+ 36

Product by the units,
Product by the tens,

Square of 16, -

Multiply again by 16, - - - - - - -104 6
Product by the units, - = - 6004 7304216
Product by the tens, - ~1000+1200+ 360

Cube of 16, - = - -10004-1800-1080-4-216

1. By examining the composition of this number it will
be found that the first part 1000 is the cube of the tens:
that is

10x10x10==1000.

2. The second part 1800 is equal to three times the
square of the tens multiplied by the units :- that is

3%(10)*x6:==3x100x6=1800.
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3. The third part 1080 is equal to three times the squam
of the units multiplied by the tens: that is

8x6?x10=3Xx36x10==1080.

4. The fourth part is equal to the cube of the units:
that is

Let it now be required to extract the cube root of the
number 4096.

Since the number con- 4 096(16
tains more than three
res, we know that the | .5, o a7 7o
fg:t will contain at least 1 +?__—,3)3 0 (9-8-7-6
units and tens. 16"=4 096

Separating the three right hand figures from the 4, we
know that the cube of the tens will be found in the 4.
Now, 1 is the greatest cube in 4.

Hence, we place the root 1 on the right, and this is the
tens of the required root. We then cube 1 and subtract
the result from 4, and to the remainder we bring down the
first figure O of the next period.

Now, we have seen that the second part of the cube of
18, viz., 1800 being three times the square of the tens mul-
tiplied by the units, will have no significant figure of a less
denomination than hundreds, and consequently will make
up a part of the 30 hundreds above. But this 30 hundreds
also contains all the hundreds which come from the 3rd
and 4th parts of the cube of 16. If this were not the case,
the 30 hundreds divided by three times the square of the
tens would give the unit figure exactly.

Forming a divisor of three times the square of the tens
we find the quotient figure to be ten—but this we know to
be too large. Placing 9 in the root and cubing 19, we find
the result to be 6859. Then trying 8 we find-the cube of
18 stild too large—but when we take 6 we find the exact
number. Hence the cube root of 4096 is 16.
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CASE 1.

§ 188. To extract the cube root of a whole number.
RULE., '

1. Point off the given number into periods of three figures
each; by placing a dot over the place of unils, a second over
the place ?f thousands, and so on to the left : the left hand
period will oflen contain less than three places of figures.

II. Seek the grealest cube in the first period, and set ils
root on the right afler the manner of a quolient in division.
Subtract the cube of this figure from the first period, and
t the remainder bring down the first figure of the next
period, and call the number the dividend.

Ill. Take three times the square of the root just found
JSor adivisor and see how often it is contained in the dividend
and place the quotient for a second figure of the root. Then
cube the figures of the root thus found, and if their cube be
greatetr than the first two periods of the given number,
diminish the last figure, but if it e less, sublract it from
the first two periods, and to the remainder bring down the
JSirst figure of the next period, for a new dividend.

IV. Take three times the square of the whole rool for a
new divisor, and seek how oflen it is conlained in the new
dividend :- the quotient will be the third figure of the rool.
Cube the whole root and subtract the result from the first
three periods of the given number,and proceed in a similar
way for all the periods.

: EXAMPLES.

" 1. What is the cube root of 992528472
99 252 847(463
43 =064
42 x3=48)3562 dividend
* First two periods - - - - 99252
(46)%=46x46 X 46= 97 336
3x(46)2=6348 ') 19168 2nd dividend

The first three periods - - 99252 847.

: (463)3 =99 252 847.

Ans. 463,
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2. What is the cube root of 389017 ? Ans. 73.
3. What is the cube root of 5735339 ? Ans.

4. What is the cube root of 32461759 ? JAns. 319.
.5. What is the cube root of 84604519 °? Ans.

6. What is the cube root of 2596940722  Ans. 638.

7. What is the cube root of 48228544 ? Ans. 364.
8. What is the cube root of 27054036008 ?
JAns. 3002.

Q. What is regnimd when we are to extract the cube root of a
number? How do you extract the cube root of a whole number ?

CASE IL

§ 186. To extract the cube root of a decimal fraction.

RULE. .

Annex ciphers to the decimal, if necessary, so that it shall
consist of 3, 6,9, &e., places. Then put the first point
over the place of thousandths, the second over the place of
millionths, and so on over every third place to the right ;
after which extract the root as in whole numbers. '

Note 1. There will be as many decimal places in the
root as there are periods in the given number.

Norte 2. The same rule applies when the given number
is composed of a whole number and a decimal.

Norte 3. If in extracting the root of a number there is
a remainder, after all the periods have been brought down,
periods of ciphers may be annexed by considering them
as decimals.

EXAMPLES:.

. What is the cube root of ,157464? Ans. ,54.
. What is the cube root of ,870983875? Ans.
. What is the cube root of 12,977875? Ans. 2,35.
. What is the cube root of ,751089429. Ans.
. What is the cube root of ,353393243. .Ans.
What is the cube root of 3,408862625. Ans. 1,505.
. What is the cube root of 27,708101576.

JAns. 3,026.
. How do you extract the cube root of a decimal fraction? How
many decimal places will there be in the root? Will the same rule

apply when there is a whole number and a decimal? In extracting
the rodt if there is a remainder, what may be done ?

RE- YRR

’
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CASE IIL
§ 187. To extract the cube root of a vulgar fraction.
RULE,

I. Reduce compound fractions to simple ones, mized num-
bers to improper fractions, and then reduce the fraction to
its lowest terms.

II. Then extract the cube root of the numerator and deno-
minator separately, if they have exact roots ; but if either of
them has not an exact root, reduce the fraction to s decimal,
and extract the root as in the last Case.

EXAMPLES.

1. What is the cube root of 33$? Ans. .
2. What is the cube root of 1234? v dms L
3. What is the cube root of 31515;? Ans.

4. What is the cube root of F&%;? Ans. 3
5. What is the cube root of %? Ans. 8294
6. What is the cube root of §? Ans. .
7. What is the cube root of $? JAns. 873+

Q. How do you extract the cube root of a vulgar fraction?

ARITHMETICAL PROGRESSION.

§ 188. If we take any number, as 2, we can, by the
continued addition of any other number, as 3, form a series
of numbers: thus,

2, 5, 8, 11, 14, 17, 20, 23, &ec, .
in which each number is formed by the addition of 3 to
the preceding number.

This series of numbers may also be formed by subtract-
ing 3 coutinually from the larger number: thus,

23, 20, 17, 14, 11, 8, 5, 2.

A series of numbers forrged in either way is called an

Arithmerical Scries, or an'x’uhmetical Progression ; and
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the number which is added or subtracted is called the
common difference.

When the series is formed by the continued addi-
tion of the common difference, it is called an ascending
series; and when it is formed by the subtraction of the .
common difference, it is called a descending series; thus,

2, 5, 8,11, 14, 17, 20, 23, is an ascending series.

23, 20, 17, 14, 11, 8, 5, 2, is a descending series.

The several numbers are called ferms of the progres-
sion : the first and last terms are called the extremes, and
the intermediate terms are called the means.

-

Q. How do you form an Arithmetical Series? What is the com-
mon difference? What is an ascending series? What a descending
series? What are the severgl numbers called? What are the first
and last terms oelled? What are the intermediate terms called #

§ 189. In every arithmetical progression there are
five things which are considered, any three of which
being given or known, the remaining two can be deter-
mined. They are,

1st, the first term;

2nd; the last term}

3rd, the common dlﬁ'erence;
4th, the number of terms;
5th, the sum of all the terms.

In every Arithmetical Progression how many things are con-
mdgred? ‘Z t are they ? e

$ 190. By consxdenng the manner in which the as-
cending progression is formed, we see that the 2nd term
is obtained by adding the commgn difference to the first
term; the 3rd, by adding the common difference to the
2nd; the 4th, by adding the common difference to the
3rd, "and s0 on; the number of additions being 1 less than
the number of the term Sfound.

But instead of making the additions, we may multiply
the common difference by the number of additions, that 1s
by 1 less than the number of Qrms, and add the fust term
to the product.
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Hence, we have
CASE L
Having given the first term, the common difference, and
the number of terms, to find the last term.
RULE.

JMultiply the common difference by 1 less than the number
of terms, and to the product add the first term. .
. How do you find the last term when the first term and common
ifference are known 1
EXAMPLES.

1. The first term is 3, the common difference 2, and the
number of terms 19 : what is the last term ?
OPERATION.

We multiply the 18 number of terms Jess 1,
number of terms less 2 common difference.
1, by the common dif- 36 .
ference 2, and then 3 1st term.
add the first term. 730 last term.

Ans. 39.
2. A man bought 50 yards of cloth for which he was to
pay 6 cents for the first yard, 9 cents for the 2nd, 13
cents for the 3d, and so on increasing by the common
difference 3 : how much did he pay for the last yard ?
. Ans. $1,68.
3. A man puts out $100 at simple interest, at 7 per cent;
at the end of the first year it will have increased to $107,
at the end of the 2nd year to $114, and so on, increasing
&7 each year: what wijl be the amount at the end of 16
years ? JAns. $205.
4. Twelve ‘Peuons agree to contribute to a charitable
object in the following proportions: the first person is to
ive $2, the 2nd $4, the 3rd $6, and so on, each giving
gz more than the one previous: what does the last one
give? , , . Jns. $24.
5. The first term is 5, the common difference 12, and
the numbers of terms 15 : what is the last term ? JIns. 173,
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§ 191. Since the last term of an arithmetical progres-
sion is equal to the first term added to the product of the
common difference by 1 less than the number of terms, it
follows, that the difference of the extremes will be equal
to this product, and that the common difference will be
equal to this product divided by 1 less than the number
of terms.

Hence, we have

CASE II.

Having given the two extremes and the number of
terms of an arithmetical progression, to find the common
difference.

RULE.

L]

Subtract the less extreme from the greater and divide the
remainder by 1 less than the number of terms, the quotient
will be the common difference.

Q. How do you find the common difference, when you know the
two extremes and number of terms?

EXAMPLES.

1. The extremes are 4 and 104, and the number of
terms 26 : what is the common difference?

We subtract the less 0“‘;3?01‘.
extreme from the greater h

and divide the difference .
by one less than the num- 26—1=25)100(4
ber of terms. 100

Ans. 4.

2. A man has 8 sons, the youngest is 4 years old and
the eldest 32, their ages increasas in arithmetical progres-
sion: what is the common difference of their ages?

: 32—4=28: then 8—1=7)28(4.
Ans. 4.

3. A man is to travel from New York to a certain place
in 12 days; to go 3 miles the first day, increasing every
day by the same number of miles; so that the last
day’s journey may be 58 miles: required the daily
increase. Ans. 5 miles.
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§ 192. If we take any arithmetical series, as
3 5 7 911131517 19, &e. :

19 17 1513 11 9 7, 5 3 by reversing the order

22 22 22 22 22 22 22 22 22|  Oftheterms.

Here we see that the sum of the terms of these two
series is equal to 22, the sum of the extremes, multiplied
by the number of terms; and consequently, the sum of
either series is equal to the sum of the two extremes mul-
tiplied by half the number of terms ; hence, we have

CASE III
To find the sum of all the terms of an amhmencal

progression.
RULE, ¢

Add all the extremes together and multiply their sum by
kalf the number of terms, the product will be the sum of the
series.

Q. How do you find the sum of an arithmetical series ?
EXAMPLES.
1. The extremes are 2 and 100, and the number o£~

terms 22 : what is the sum of the series ?
OPERATION.

We first add together 1 0% llasstt tferrl:l

the two extremes and

. f 102 sum of extremes
&:nn“n‘:l‘}; Pz' tl;‘)"m];al 11 half the number of terms

1122 sum of series.

Ans. 1122.
2. How many strokes does the hammer of a clock
strike in 12 hours? Ans. 78.

3. Tlhie first term of a series is 2, the common differ- ,
ence 4, and the number of terms 9, what is the last term
- and sum of the series? Ans. last term 34, sum 16%.
4. If 100 eggs are placed in a right line, exactly one
yard from each other, and the first one yard from a basket :
what distance will a man travel who gathers them up

singly, and places them in the basket?
Ans. 5 miles, 1300 yards.
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GEOMETRICAL PROGRESSION.

§ 193. If we take any number, as 3, and multiply it
continually by any other number, as 2, we form a series
of numbers, thus, .

3 6 12 24 48 96 192, &c., in which each
number is formed by multiplying the number before it,
by 2.

This series may also be formed by dividing continually
the largest number 192 by 2. Thus,

192 96 48 24 12 6 3.

A series formed in either way is called a Geometrical
Series, or a Geometrical Progression, and the number by
. which we continually multiply or divide, is called the
common ratio. .

When the series is formed by multiplying continually
by the common ratio, it is called an ascending series ; and
when it is formed by dividing continually by the common
ratio, it is called a descending series.

Thus,

3 6 12 24 48 96 192 is an ascendi:ng series.

192 96 48 24 12 6 2  isa descending series.

The several numbers are called terms of the progression.
The first and last terms are called the extremes, and the
intermediate terms are called the means.

Q. How do you form a Geometrical Progression? What is the
eommon ratio? What is an ascending series? What is a descending
series? What are the several numbers called? What are the first
and last terms called? What are the intermediate terms called ?

§ 194. In every Geometrical, as well as in every
Arithmetical Progression, there are five things which are
considered, any three of which being given or known, the
remaining two can be determined.

They are,

1st the first term,

2nd the last term,

3rd the common ratio,

4th the number of terms,
5th the sum of all the terms.
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By considering the manner in which the ascending
progression is formed, we see that the second term is
obtained by multlplymg the first term by the common
ratio; the 3rd term by multiplying this product by the
common ratio, and so on, the number of multiplications
being one less than the number of terms. Thus,

3=1 1st term,
3x2=6 2nd term,
3x2x2=12 3rd term,
3X2X2X2=24 4th term, &c. for the other terms.
But 2X2=22, 2X2Xx2=23, and 2 X2 X2 X2=24.

Therefore, any term of the progression is equal to the
first term multiplied by the ratio raised to a power 1 less
than the number of the term. *

Q. In every Geometrical Progression, how many things are con-
ﬂderedt What are they 1 ’

CASE 1.

Having given the first term, the common ratio, and the
number of terms, to find the last term.

RULE,

Raise the ratio to a power whose exponent is one less than
the number of terms, and then multiply the power by the first
term, the product will be the last term.

BXAMPLES.

1. The first term is 3 and the ratio 2; what is the
6th term ?
2X2ZXZIX2ZX2=25=32
3 1st term
Ans. 96
2. A man purchased 12 pears: he was to pay 1 farthing
for the first, 2 farthings for the 2nd, 4 for the 3rd, and so
on doubling each time: what did he pay for the last?
Ans. £2 2s. 8d.
3. A gentleman dying left nine sons, and bequeathed his
estate in the following ma!llger to his executors £50;
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his youngest son to have twice as much as the executors,

and each son to have double the amount of the son next
younger: what was the eldest son’s portion.?

Ans. £25600.

4. A man bought 12 yards of cloth, giving 3 cents for

the 1st yard, 6 for the 2nd, 12 for the 3rd, &c.: what

did he pay for the last yard ? JAns, $61,44.

CASE 1II.

§ 195. Having given the ratio and the two extremes
to find the sum of the series.

RULE.

Subtract the less extreme from the greater, divide the
remainder by 1 less than the ratio, and to the quotient add
the greater extreme : the sum will be the sum of the series.

Q. How do you find the sum of the series ¢

EXAMPLES.

1. The first term is 3, the ratio 2, and last term
192 : what is the sum of the series ?

192—3=189 difference of the extremes,
2—1=1)189(189; then 189+ 192=381 ./ns.

2. A gentleman married his daughter on New Year’s
day, and gave her husband ls. towards her portion, and
was to double it on the first day of every month during the
year: what was her portion?

Ans. £204 15s.

3. A man bought 10 bushels of wheat on the condition
that he should pay 1 cent for the 1st bushel, 3 for the
2nd, 9 for the 3rd, and so on to the last: what did he
pay for the last bushel and for the 10 bushels? :

JAns. last bushel $196,83, total cost $295,24.

4. A man has 6 children; to the 1st he gives $150, to
the 2nd $300, to the 3rd $600, and so on, to each twice
as much as the last: how much did the eldest receive
and what was the amount.received by them all?

JAns. Eldest $4800, total 2945¢
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APPENDIX.

MENSURATION. -

§ 196. A triangle is a figure
bounded by three straight lines. Thus,
BAC, is a triangle.

The three lines BA, AC, BC, are
called sides: and the three corners,
B, A, and C, are called angles. The
side BC is called the base. .

When a line like AD is drawn making the angle ADB
equal to the-angle ADC, then AD is said to be perpendi-
cular to BC, and AD is called the altitude of the triangle.
Each triangle BAD or DAC is called a right angled triangle.
The side BA or the side AC, opposite the right angle, is
called the hypothenuse.

The area or content of a triangle is equal to half the
product of its base by its altitude.
EXAMPLES.

1. The base of a triangle is 40 yards and the perpen
dicular 20 yards: what is the area?

We first multiply the OPE};‘:)“ON' "
base by the altitude and the 20
product is square yards, =
which we divide by 2 for the 2)800
area. Ans. 400 _400 square yards.

2. In a triangular field the base is 40 chains and the

- perpendicular 15 chains: how much does it contain?

(see § 64.) Ans. 30 acres
3. There is a triangular field of which the base is 35

rods and the perpendicular 26 rods: what is its content?
fns. 24. 3R. 15P.
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4. What is the area of a square ﬁeld of which the sides
are each 33,08 chains?

Ans. 1094. 1R. 28 P4-.

5. What is the area of a square piece of land of which

the sides are 27 chains ? Jns.
6. What is the area of. a square piece of land of which
the sides are 25 rods each? . Jns. 34. 3R. 25P.

§ 197. A rectangle is a four-sided
figure like a square, in which the sides are
perpendicular to each other, but the adjacent
sides are not equal.

The area or content of a rectangle is egual to the length
multiplied by thz breadth.

EXAMPLES.

1. What is the content of a rectangular’ field the length
of whlch is 40 rods and the breath 20 rods?
Ans. 5 acres.
2. What is the content of a field 40 rods square ?
Ans. 10 acres.
3. What is the content of a rectangular field 15 chains
long and 5 chains broad. Ans.
4. What is the content of a field 25 chains long by 20
chains broad ? Ans. 50 acres.
5. What is the content of a field 27 chains long and 9
rods broad. JAns. 64. 0R.12P.

§ 198. A circle is a portion of a

plane bounded by a curved line, every
part of which is equally distant from a
certain point within, called the centre.
. The curved line AEBD is called the
circumference : the point C the cenire ;
the line AB passing through the centre,
a diameter, and CB the radius.

The circumference AEBD is 3,1416 times greater than
the diameter AB. Hence, if the diameter is 1, the cir-
eumference will be 3,1416. Hence, also, if the diameter
is known, the cu’cumference is found by multiplying
3,1416 by the diameter.

"ol
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EXAMPLES.

1. The diameter of a circle is 4, what is the circum-
ference ?

OPERATION.
- The circumference is found by simply 3,1416
multiylying 3,1416 by the diameter. 4
Ans. 12,5664.

2. The dx&metel‘a circle is 93, what is the circum-
ference ? Ans.

3. The diameter of aeircle is 20, what is the circum-
ference> ‘ ns. 62,832.

§ 199 Smce the circumference of a circle is 3,1416
times greater than the diameter, it follows that if the cir-
cumference i known we may find the diameter by dividing
it by 3,1416. -

: EXAMPLES.

1. What is the diameter of a circle whose circumference
is 78,54.
OPERATION.

We divide the circumfer- 3,1416)78,5400(25
ence by 3,1416, the quotient 62832
25 is the diameter. : 157080
157080
" 2. What is the diameter of a circle whose circumference
is 11652,1944? Ans. 37,09.
3. What is the diameter of a circle whose circumference
is 68502 Ans. 2180,41+.

§ 200. The area or content of a circle is found by
multiplying the square of the diameter by the decimal ;7854

EXAMPLES.
1. What is the area of a circle whose diameter is 6?
We first square the diame- OPERATION.
ter, giving 36, which we then 62=36
multiply by the decimal ;7854 : 47854 %36=28,27.44

the product is the area of the Ans. 28,2744
circle. _'"
1]
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2. What is the area of a circle whose diameter is 10 ?
X Ans. 18,54, &
3. What is the area of a circle whose diameter is 7 ?
Ans.
4. How many square yards in a circle whose diameter
is 3% feet. Ans. 1,069016+4-.

§ 201. The surface of a sphere is formed by multiply-
ing the square of the diameter by the decintal 8,1416.
EXAMPRES. v

1. What is the surface of a sphere whose diameter
is 122

We simpl‘y multiply the deci- OPERATION.
mal 38,1416 by the square of the . 3,1416
diameter: the product is the 122=144
surface. Ans. 452,3904

2. What is the surface of a sphere whose diameter is 7 ?
Ans. 163,9384
3. Required the number of square inches in the surface
of a sphere whose diameter is 2 feet or 2:1/2 inches ?
ns.
4. Required the area of the surface of the earth, its
mean diameter being 7918,7 miles?
Ans. 196996571,722104 sq. miles.

§ 202. To find the solidity of a sphere—Multiply the
surface by the diameter and divide the product by 6—the
quotient will be the solidity.

EXAMPLES.

1. What is the solidity of a sphere whose diameter is

12¢
OPERATION.

We first find the surface 122 =144
by multiplying the square of | multiply by 38,1416
the diameter by 3,1416. We TR YE

surface =452,3904
then multiply the surface by diameter 12
the diameter, and divide the _—
product by 6. 6)5428,6848

solidity =904,7808 -
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2. What is the solidity of a sphere whose diameter is 4 °
Ans. 33,5104,

3. What is the solidity of the earth, its mean diameter
being 7918,7 miles ? Ans. 259992792079,860-.

§ 203. To find the solid content of a prism—Multi-
ily the area of the base by the altitude, and the product will
the content.

.

EXAMPLES.

1. What is the content of a square prism, éach side of
the square which forms the base being 15, and the altitude
of the prism 20 feet? :

OPERATION.

We first find the area of the square 152 =225

" which forms the base, and then multi- 20

ply by the altitude. . . Ans. 4500

2. What is the solid content of a cube each side of which
is 24 inches? ’ Ans. 13824 solid in.
3. How many cubic feet in a block of marble of which
the length is 3 feet 2 inches, breadth 2 feet 8 inches, and
height or thickness 2 feet 6 inches?  /ns. 21} solid ft.
4. How many gallons of water, ale measure, will a
cistern contain, whose dimensions are the same as in the
last example? (See § 87, Nork.) JAns. 12917gal.
5. Required the solidity of a triangular prism whose
height is 10 feet, and area of the base 3502  /ns. 3500.

§ 204. To find the convex surface of a cylinder—
Multiply the circumference of its base by the altitude.

. EXAMPLES.

1. What is the convex surface of a cylinder, the diame-
ter of whose base is 20 and the altitude 50?

OPERATION.
We first multiply the diameter 3,1416
by 3,1416 which gives the cir- 20
cumfezence of the base. Then 62,8320
multiplying by the altitude, we 50

obtain the convex surface. , Ans. m
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2. Req;lired the convex surface of a cylinder, the ¢ir
cumference of whose base is 6509 and altitude 27 ?
Ans. 175743.

3. Required the surface of a cylinder, the diameter of
whose base is 20 and the altitude 20 ? Ans.
§ 208. To find the solidity of a cylinder—Multiply

the area of the base by the altitude, the product will be the
solid content.

EXAMPLES.

1. Required the solidity of a cylinder of which the
altitude is 12 feet, and the diameter of the base 15 feet?

OPERATION.
=2
We first find the area of the 15" =225
base, and then multiply by the . 17864
altitude—the product is the | area base 176,7150
solidity. 12

2. What is the solidity of a cylinder the diameter of
whose base is 20 and the altitude 29 ? Ans. 9110,64.

3. What is the solidity of a cylinder the diameter of
whose base is 12, and the altitude 30?  /ns. 3392,928.

4. What is the solidity of a cylinder, the diameter of
whose base is 16 and altitude 9? Ans.

5. What is the solidity of a cylinder, the diameter of
whose base is 50 and altitude 15 ? Ans. 29452,5.

§ 206. To find the solidity of a cone—JMultiply the
area of the base by the altitude, and divide the product by 3.

EXAMPLES.

1. Required the solidity of a cone the diameter of whose
base is 5 and the altitude 10?

We first square the diameter or?::r;oﬁn.
-and multiply it by ,7854 which '
gives the area of th:: base. We 25x’7854=19’6?g

next multiply by the altitude, —
and then divide the product | 3)196,35.
by 3. ’ JAns. 65,45

EESRSRPER . USSR
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2. What is the solidity of a cone the diameter of whose

base is 18 and the altitude 27 ? Ans. 2290,2264.
3. What is the solid content of a cone the diameter of -
whose base is 20 and the altitude 30?. Auns.

4. What is the solidity of a cone whose altitude is 27
feet, and the diameter of the base 10 feet?  Ans. 706,86.

5. What is the solidity of a cone whose altitude is 12
feet, and the diameter of its base 15 feet?  /ns. 706,86.

§$ 207. To find the solidity of a pyramid—Multiply
the area of the base by the altitude and divide the product
by 3.

EXAMPLES.

1. Required the solidity of a pyramid of which the area
of the base is 93, and the altitude 15.

OPERATION.
95
We simply multiply the area of the _15
base 95, by the altitude 15, and then 475
divide the product by 3. 95
3)1425
Ans. 475
2. What is the solidity of a pyramid, the area of whose
base is 260 and the altitude 24 ? JAns. 2080.

3. What is the solidity of a pyramid, the area of whose
base is 207 and altitude 18? Ans

4. What is the solidity of a pyramid, the area of whose

base is 403 and altitude 30 ? JAns. 4030.
5. What is the solid content of a pyramid, the area of
whose base is 270 and altitude 16? Ans. 1440

6. A pytamid has a rectangular base, the sides of which
are 25 and 12 ; the altitude of the pyramid is 36; what is
its solid content? Ans.

7. A pyramid with a square base of which each side is
30, has an altitude of 20 : what is its solid content?
JAns. 6000.
12*
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PROMISCUOUS QUESTIONS.

1. A merchant bought 13 packages of goods, for which
he paid $326: what will 39 packages cost at the same
rate? Ans. $978.

2. Two merchants, A and B traded together; A put in
£320 for 5 months, and B £460 for 3 months, they
gained £100: how much should each one receive?

Ans. A £53 135 92194, B £46 65 2.3%4d.

3. If T buy 1000 Ells Flemish of linen, for £90, what
must it be sold for per Ell English, to make LIO ,,by tb,e
purchase ?

4. What number taken from the square of 54 wfﬁ ]ejn: ;
19 times 46? Ans. 2042,

5. If § of a gallon of wine cost § of a £, what will §
of a tun cost? Ans. £

6. If an officer’s salary is £48 per annum, how much
will he receive in 232 days ? Ans. £30 10s 23d+.

7. If a gentleman spends one day with another, £1 7s
10}d, and at the end of the year has saved £340, what is
his yearly income ? Ans. £848 14s 4}d.

8. If 8 cannons expend, in one day, 48 barrels of
powder, how much will 24 cannons expend in 2%“

JAns

9. What number is that which being multip Iz;
will produce 4? Ans.

10. A person dying divided his property between his
widow and his four sons: to his widow he gave $1780,
and to each of his sons $1250: he had been $25} years
in business, and had cleared on an average $126 a year:
how much had he when he began business?

£ins. $3567.

11.°A besleged garrison consisting of 360 men was
‘provisioned for 6 months, but hearing of no relief at the
end of 5 months, dismissed so many of the garrison that
the remaining provision lasted 5 months: how many men
were sent away ? Ans. 288.
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12. What number added to 113, will produce 3633Z?
: Ans.

13. What number multiplied by $, will produce 11,%?
JAns. 264¢.

14. A man had 12 sons, the youngest was 3 years old
and the eldest 58, and their ages increased in arithmetical
progression: what was the common difference of their
ages? JAns. 5 years.
" 15. § snail in getting up a pole, 20 feet high, was
observed to climb up 8 feet every day, but to descend 4
feet every night: in what time did he reach the top of the
pole? Ans. 4 days.

16. Two persons, A and B are indebted to C; A owds
#2173, which is the least debt, and the difference of the
debts is $371: what is B’s debt? Jns. §

17. What is the difference between twice four and forty,
and twice forty-four: also between twice five and fifty, and
twice fifty-five ? Ans. 40 and 50.

18. A lady being asked her age, and not wishing to give
a direct answer, said, I have 9 children, and three years
elapsed between the birth of each of them; the eldest was
born when I was 19 years old, and the youngest is nc

exactly 19; what was her age? Ans. 62 yea
19. What number added to the 43d part of 4429, w...
make the sum 240°? Ans. 137.

20. A man went to sea at 17 years of age; 8 years after
he had a son born, who lived 46 years,and died before his
father: after which the father lived twice twenty years
and died: what was the age of the father?

: . Ans. years.

21. A brigade of horse consisting of 384 men, is to be
formed into a solid body consisting of 32 men in front:
how many ranks will there be? dAns. 12.

22. A room 30 feet long and 18 feet wide is to be
covered with painted cloth § of a yard in width: how
many yards will cover it? * Ans. 80.

23. A, B and C trade together and gain $120, which
is to be shared according to each one’s stock; A put in
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$140, B 9300, and C $160; what is each man’s
share? JAns. A’s $28, B’s $60, and C’s 32.

24. There is a stone which measures 4 feet 8 inches
long, 2 feet 9 inches broad, and 5 feet 4 inches_deep:
how many solid feet does it contain? Ans. eet.

25. Two men depart from the same place and travel in
different directions ; one goes 7 miles and the other 11
miles per day : how far will they be apart at the end of the
12th day? Ans. 216 miles.

- 26. How many planks 15 feet long and 15 inctfs wide,
will floor a barn 60} feet long and 33} feet wide ? .
- ﬂnsl { e \/-
o 27. A person owned  of a mine, and sold } of hisin+ /. *
terest for $1710: what was the value of the entire mine?
Ans. $3800.
28. The swiftest velocity of a cannon ball, is about
2000 feet in a second of time. In what time, at that rate,
would it be in moving from the earth to the sun, admitting
the distance to be 95 millions of miles, and the year to
contain 365 days 6 hours. Ans. 113457 years.

29. The slow or parade step is 70 paces per minute, at
28 inches each pace: how fast is that per hour?

ans) /.ailes.

——
30. A wall of 700 yards in length was to bébuilt in

29 days. Twelve men were employed on it for 11 days,
and only completed 220 yards. How many men must be
added to complete the wall in the required time? ns. 4.
31. How far will 500 millions of guineas reach, when
laid down in a straight line touching one another, sup-

posing each guinea to be an inch in diameter ?
Ans. 7891mi. 728yd. 2ft. 8in.

32. A gentleman whose annual income is £1500, spends
20 guineas a week: does he save or run in debt, and
how much? Ans. He saves; (7 fer annum.

33. A person bought 160 oranges at 2 for a penny, and
180 more at 3 for a penny ; after which he sold them out
at the rate of 5 for 2 pence: did he make or lose, and how
much ? dns. He lost, ‘pence
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34. My factor sends me word that he has bought goods-
to the value of £500 13s 64 upon my account: what will
his commission come to at 3% peér cent.?

Ans. £17 10s 53d+.

356. If a quantity of provisions serves 1500 men 12
weeks, at the rate of 20 ounces a day for each man; how
many men will the same provisions maintain for 20 weeks,
at the rate of 8 ounces a day for each man ?

36. A younger brother received 38400, w 5}1{
just I of his elder brother’s fortune: what was the father
worth ? Ans. $19200.

37. If 20 men can perform a piece of work in 12 days,
how many men will accomplish three times as much in
one-fifth of the time ¢ Ans. 300.

38. Suppose that I have 4 of a ship worth $1200;
~ what part have I left after selling 2 of & of my share, and

what is it worth ? Ans. 2% left, worth $#986,66-.

39. What number is that whxch being multiplied by 3
of 4 of 1}, the product will be 1? Ans. 13

40. What number is that which being multxphed by
three thousands, the product will be 26372

broad to contain a square foot, or as much as 12 mches in
length and 12 in breadth ? Ans. 161 inches.

.42. A man exchanged 70 bushels of 1ye, at 0,92 per
bushel, for 40 bushels of wheat, at $1 ,37% per bushel, and

received the balance in oats, at $0,40 per bushel: how
many bushels of oats did he receive h Ansg ! bu.

43. My horse and saddle together are worth &13;2
and the horse is worth 10 times as much as the saddle : _
what is the value of the horse? !

44. Four persons traded together on a capital of & WO,
of which A putin 1, B put in 4, C put in }, and D the
rest; at the end of 4 years they "Rad gained $4728: what
was each one’s share of the gain? A’s $2364.

A4 B’s $1182:
C's % 788.
"I Ds$ 394.

Ans. /(r‘//}" -

41. What length must be cut off a board 8% inches °

4
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* 45. A farmer being asked how many sheep he bad,
answered, that he had them in five fields, in the 1st he
had } of his flock, in the 2nd }, in the 3rd {, in the 4th
ta, and in the 5th 450: how many had he? ~ dns) ). -

46. The circumference of the earth is 360 degrees, and
each degree is 69} miles, how long would a man be in
travelling round it, who travelled at the rate of 20 miles a
day, the year being reckoned at 8365 days 6 hours?

dns. 3 years 155} days.

47. How many bricks 8 inches long and 4 inches wide,
will pave a yard that is 100 feet by 50 feet; also a yard
that is 50 feet square ? Ans. 22500 ;—2ad yard 11250.

48. Sound travels about 1142 feet in a second. Now
if the flash of a cannon be seen at the moment it is fired,
and the report heard 45 seconds after, what distance
would the observer be from the gun?

Ans. 9mi. 5fur. 3rd+.

49. Two persons depart from the same place, one
travels 32, and the other 36 miles a day: if they travel
in the same direction, how far will they be apart at the
end of 19 days, and how far if they travel in contrary
directions ? A 76 miles same direction.

’ { 1292 miles opposite directions.

50. In a certain orchard, ? of the trees bear apples, 1
of them bear peaches, 1 of them plums, 120 of them
cherries, and 80 of them pears: how many trees are the;'e
in the orchard? ﬂm.z !

7
51. A person being asked the time, said, the time pasplr
noon is equal to } of the time past midnight: what was

the hour? Ans. 3 o’clock.

52. A circular fish pond is 865 feet in diameter: what
is its circumference, and what is fls area?
A circumference 2717484f%.
* { area 587655,915sq. f1.

53. How many stones 2 feet long, 1 foot wide; and 6
inches thick, will build a wall 12 yards long, 2 yards hj
and 4 feet thick ? ' Ans.

-

|
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54. A well is to be stoned, of which the diameter is 6
feet 8 inches, the thickness of the wall is to be 1 foot 6
inches, leaving the diameter of the well within the stones,
3 feet 6 inches. If the well is 40 feet deep, how man
feet of stone will be required ? Ans. 942,48ft.

55. A reservoir of water has two cocks to supply it.
The first would fill it in 40 minutes, and the second in 50.
It has likewise a discharging cock by which it may be
emptied when full in 25 minutes. Now if all the cocks
are opened at once and the water runs uniformly as we
have supposed, how long before the ciste:gn will b?illﬁ:

ns\ hr

56. A ship has a leak by which it would fill and sink
in 15 hours, but by means of a pump it could be emptied,
if full, in 16 hours. Now, if the pump is worked from
the time the leak begins, how long before the ship will
sink ?

It will fill m an hour; they pump out %, hence the
water gains L=xl5 of the ship per hour.

Ans. 240 hours.

57. How many planks 15 feet long and 15 inches wide,
will floor a barn which is 60} feet long, and 33} wide ?

Ans. 108.%.

58. A person dying, worth $5460, left a wife and two
children, a son am{l daughter, absent in a foreign country.
He directed that if his son returned, the mother should
have one third of the estate, and the son the remainder;
but if the daughter returned, she should have one third, and
the mother the remainder. Now, it so happened that they
both returned ; how must the estate be divided to fulfil the
father’s intentions ?

Ans. Daughter $780, Son $3120, Wife $1560.

59. A cistern containing 60 gallons of water has three
unequal cocks for dischagging it; the largest will empty it

in 1 hour, the second i o hours, and the third in three-
in what time will the cistern be emptxed if they all run
together ? Ans.. - min, <

60. A house is 40 feet from the ground to the eaves; and”
it is required to find the length of a ladder which will
reach the eaves, supposing the foot of the ladder cannot be
placed nearer to the house than 30 feet. / .

- s (. . "
RS
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It is demonstrated in Geometry that C
in every right angled triangle, such
as BAC, the square of the hypothe-
nuse AC is equal to the sum of the
squares of the other sides, AB an

BC. That is, .
AC2=AB2?4BC2.
If then we extract the square root,
we have A B
AC=v AB?+BC?.

When, therefore, the sides AB, BC are known, we can
find the side AC, by first squaring AB and BC, taking the
sum and extracting the square root.

Thus, in the example above, we 402=1600
square each of the sides, take the 302= 900
sum, which is 2500, the square 2500
root of which is 50. Hence, 50 is V/25002=50
the length of the required ladder. =

61. If a house is 50 feet deep, and the upright which
supports the ridge pole is 12 feet high, what will be the
length of the rafters ? Ans. 29,7ft+.

62. When it is 12 o’clock at New York, what is the
hour at London, New York being 75° of Longitude west
¢ London?

Since the circumference of the earth is supposed to be
divided into 360 degrees (see § 70,) and since the sun
spparently passes through these 360° every twenty-four
hours, it follows that in a single hour it will pass through
one twenty-fourth of 360° or 15°. Hence there are

15° of motion in 1 hour of time,
1° of motion in 4 minutes,
1/ of motion in 4 s%conds.

If two places, therefore, have @ifferent longitudes they
will have different times, and the difference of time will be
one hour for every 15° of longitude, or 4 minutes for each
degree, and 4 seconds for each minute. It must be observed
that the place which is most easterly will have the time
first, because the sun travels from east to west.
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To return then to our question, the difference’ of longi-
tude between London and New York being 75°, the dif-

ference of time will be found in OPERATION.
minutes by multiplying 75° by 4, # 75°
giving 300 minutes, or 5 hours. Now 4

since New York is west of London, 60)300

the time will be Zater in New York: Ans B

that is, when it is twelve o’clock at |- “"_2 Aours.
New York, it will be five, P. M. in London; or when it
is 12 at London, it will be 7, A. M. at New York. .

63. Boston is 6° 40/ east longitude from the city of
Washington : when it is 6 o’clock P. M. at Washington
what is the hour at Boston.

- The 6 degrees being multi- OPERATION.

plied by 4 gives 24 minutes 6X4==24/
-of time, and the 40 minutes | 40X4==160"== 2/ 40/
being multiplied by 4 gives 26 407

160 seconds, or 2 minutes 40 S AT o "
seconds. The sum is 26/ ns. %‘M
40", and since Boston is east of Washington the time is
later at Boston.

64. The difference of longitude of two places is 85°
20/ : what is the difference of time ?
Ans. Shr. 41m. 20sec.

, 65. A traveller leaves New Haven at 8 o’clock on
Monday morning, and walks towards Albany at the rate
of 3 miles an hour; another traveller sets out from Albany
at 4 o’clock on the same evening and walks towards New
Haven, at the rate of 4 miles an hour; now supposing the
distance to be 130 miles, whereabout on the road will
they meet ? Ans. 693 miles from New Haven.
66. What is the least number that can be divided by
1, 2,3,4,5, 6,7, 8, and 9, without a remainder ?
. Ans. 2520.
67. A thief is escaping from an officer. He has 40
miles the start, and travels at the rate of 5 miles an hour,
the officer in pursuit travels at the rate of 7 miles an
hour: how far must he travel before he overtakes the
thief? Ans. He travels 20 hours, and 140 milcs.
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68. A can do a piece of work alone in 10 days, and B
in 13 days: in what time can they do it if they work _ -
together Ans. £ 4 5

69. The accounts of a certain school are as follow:z»ﬁ
viz, ¢ of the boys learn geometry, 3 learn grammar, 7%
learn arithmetic, % learn to write, and 9 learn to rea&:
what is the number in each branch ?

Ans. 3 8 leam geometry, 30 grammar, 24 arith~
" { metic, 12 writing, and 9 reading.

70. If $120 be divided among three persons, A, B, and
C, so that when A has $3, B shall have 5 and C 7: how
much will each receive? JAns. A $24, B $40, and C $56

71. The head diameter of a cask is 20 inches and the
bung diameter 26 inches : how many wine gallons does it
contain, and how many beer gallons?

The mean diameter of a cask is found by adding to the
head diameter, two-thirds of the difference between the
bung and head diameters, or if the staves are not much
curved, by adding six-tenths. This reduces the cask to a
cvlinder. Then, to find the solidity, we multiply the
square of the mean diameter by the decimal ,7854 and the
product by the length ;—this will give the solid content in
.cubic inches. Then if we divide by 231 we have the content
in wine gallons (see § 86 NoTE), or if divide by 282 we
have the content in beer gallons (see § 87 NortE.)

For wine measure we multiply OPERATION.
the length by the square of the Ixd? x'}?r‘=
mean diameter, then by the decimal i1xd*,0034

,7854, and divide by 231.

If then, we divide the decimal ,7864 by 231, the quotient
carried to four places of decimals is ,0084, and this decimal
multiplied by the square of the mean diameter and by the
length of the cask, will give the content in wine gallons.

For similar reasons, the content is

* found in beer gallons by multiplying OPERATION.
together the length, the square of IXd2x B8 A=
" the mean diameter, and the decimal Ixd?,0028

10028,
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Hence for guaging or measuring casks, we have the
following

RULE,

Multiply the length by the square of the mean diameter,
then multiply by 34 for wine, and by 28 for beer measure,
and point off in the product four decimal places. The pro-
duct will then express gallons, and the decimals of a gallon.

72. How many wine gallons in a cask, whose bung"
diameter is 36 inches, head diameter 80 inches, and length
50 inches. :

We first find the difference of the OPERATION.
diameters, of which we take two 36—30=6
thirds and add to the head diameter. 2of 6 =4
We then multiply the square of the 30+4=34
mean’ diameter, the length and 34 342=1156
together, and point off four decimal 1156 X50X34=
places in the product. 196,52 gal.

73. What is the number of beer gallons in the ’ast
example ? - dns. /{ ] ,,,f

74. How many wine, and how many beer gallons“in a
cask whose length is 36 inches, bung diameter 35 inches,
and head diameter 30 inches ? A 136 wine gal.

| s g 112 beer gal.

75. A stationer sold quills at 115 a thousand, by which
he cleared 2 of the money; but they growing scarce he
raised the price to 13s 6d a thousand: what did he clear at

the last price, on each £100 laid out? ¥ .

Ans. jé= A . ). -

RN 0

76. A water tub holds 147 gallons; the pipe usually

brings in 14 gallons in 9 minutes: the tap discharges, at
a medium, 40 gallons in 31 minutes. Now, supposing
these to be left open, and the water to be turned on at 2
o’clock in the morning; a servant at 5 shuts the tap, and
is solicitous to know in whas time the tub will be filled in
cage the water continues to flow.

Ans. the tub will be full at 3 min. 48}14sec. after 6.

7

N 4
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FORMS RELATING TO BUSINESS.

FORMS OF ORDERS.

Mzssrs. M. Jaxzs & Co.
Please pay John Thompson, or order,
‘five hundred dollars, and place the same to my account.

PeTER WORTHY.
New York, June 1, 1833.

M-r. JoserH RicH,

Please pay the bearer sixty-one dollars and
twenty cents, in goods from your store, and charge the
same to the account of your

Obedient Servant,
Jonn Parsons.
New York, July 1, 1837.

i"ORMS OF RECEIPTS,
Receipt for Money on Account.
Received, New York, June .2nd, 1837, of John Ward,
sixty dollars on account.
260,00 Jorn P. Fax

Receipt for Money on a Note.

Received, New York, June 5, 1837, of Leonard Walsh,
six hundred and forty dollars, on his note for one thousand
dollars, dated New York, January 1, 1837.

$640,00 J. N. WEEKs.
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FORMS RELATING TO BUSINESS. 1k

FORMS OF NOTES.

Negotiable Note.
No. 1.
$25,50. New York, May 1, 1837.

For value received I promise to pay on demand,
to Abel Bond, or order, twenty-five dollars and fifty cents.
ReuBen HoLMEs.

Note Payable to Bearer.
No. 2.
$875,39. New York, May 2, 1837.

For value received I promise to pay, six months
after date, to John Johns, or bearer, eight hundred and
seventy-five dollars and thirty-nine cents.

Pierce PENNY.

Note by two Persons.
No. 3. .

$659,27. New York, June 2, 1837.
For value received, we, jointly and severally,
promise to pay to Richard Ricks, or order, on demand,
six hundred and fifty-nine dollars and twenty-seven cents.

Enos ALLax.

JonN ArLan.

Note Payable at a Bank.
No. 4.
$20,25. New York, May 7, 1837.
Sixty days afier date, I promise to pay John
-Anderson, or order, at the Bank of the United States,
twenty dollars and twenty-five cents, for value received.
Jesse SToxEs.
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Remarks relating to Notes.

1. The person who signs a note, is called the drawer
or maker of the nete : thus, Reuben Holmes is the drawer
of note No. 1. ) .

2. The person who has the rightful possession of a
note, is called the kolder of the note,

3. A note is said to be negotiable when it is made pay-
able to A B, or order, (See No. l.? Now if Abel Bond
to whom this note is made payable, writes his name on
the back of it, he is said to endorse the note, and he is
called the endorser; and when the note becomes due, the
holder must first demand payment of the maker, Reuben
Holmes, and if he declines paying it, the holder may then
require payment of Abel Bond, the endorser.

4. If the note is made payable to A B, or bearer, then
the drawer alone is responsible, and he must pay to any
person who holds the note.

5. The time at which a note is to be paid should always
be named, but if no time is specified, the drawer must pay
when required to do so, and the note will draw interest
after the payment is demdnded. :

6. When a note, payable at a future day, becomes due,
it will draw interest, though no mention is made of interest.

7. In each of the States there is a rate of interest
established by law, which is called the legal interest, and
when no rate is specified, the note will always draw legal
interest. If a rate higher than legal interest be taken,
the drawer, in most of the States, is not bound to pay the
note. .

8. If two persons jointly and severally give their note,
(See No. 3) it may be collected of either of them.

9. The words “ For value received,” should be ex-
pressed in every note.

10. When a note is given, payable on a fixed day, and
in a specific article, as in wheat or rye, payment must be
offered at the specified time, and if it is not, the holder can
demand the value in money.
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FORMS RELATING TO BUSINESS. 241

A BOND FOR ONE PERSON, WITH A CONDITION.

KNOW ALL MEN BY THESE PRESENTS,
Taar I James Wilson of the City of Hartford and State
of Connecticut am held and firmly bound unto Jokn Pickens,
of the Town of Waterbury, County of New Haven and State
of Connecticut in the sum of Eighty dollars lawful money
of the United States of America, to be paid to the said
John Pickens his executors, administrators, or assigns:
for which payment well and truly to be made I bind
myself, my heirs, executors, and administrators, firmly b
these presents. Sealed with my Seal. Dated this Ninth
day of March one thousand eight hundred and thirty-eight.

THE CONDITION of the above obligation is such,
that if the above bounden James Wilson, his heirs, execu-
tors, or administrators, shall well and truly pay or cause
to be paid, unto the above named Jokn Pickens, his execu-
tors, administrators, or assigns, the just and full sum of

e

Hmumrtthcmdum

then the above obligation to be void, otheswise to remain
in full force and virtue.

Sealed and delivered in the presence of

Jokn Frost, .

Note. The partin Italic to be filled up according to
circumstance.

If there is no condition to the bond then all to be
omitted after the words « THE CONDITION, &c.”
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A BOND FOR TWO PERSONS, WITH A CONDITION.

KNOW ALL MEN BY THESE PRESENTS,
Tuat, WE James Wilson and Thomas Ash of the City of
Hartford and State of Connecticut, are held and firmly
bound unto Jokn Pickens of the Town of Waterbury, County
of New Haven and State of Connecticut, in the sum g
Eighty dollars lawful money of the United States of
America, to be paid to the said Jokn Pickens, his executors,
or assigns : for which payment well and truly to be made
We bind ourselves, our heirs, executors, and administrators,
firmly by these presents. Sealed with our Seal. Dated
the Ninth day of March one thousand eight hundred and
thirty-eight.

THE CONDITION of the above obligation is such,
that if the above bounden James Wilson and Thomas Ash
their heirs, executors, or administrators, shall well and
truly pay or cause to be paid, unto the above named Joksn
Pickens s executors, administrators, or assigns, the just
and full sum of

Here insert the condition.

then the above obligation to be void, otherwise to remain
in full force affd virtue.

Sealed and defivered in
the presence of :
John Frost, James Wilson,
Joseph Wiggins. Thomas Ash. .

Nore. The part in Itelic to be filled up according te
circumstance.

If there is no condition to the bond, then all to be
omitted after the words “THE CONDITION, &c.”
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A PRACTICAL SYSTEM OF BOOK-KEEPING.

PersoNs 1iransacting business find it necessary to
write down the articles bought or sold, together with their
prices and the names of the persons with whom the
bargains are made.

Boox-KEeEPING is the method of recording such trans-.

actions in a regular manner. It is divided into two kinds,

called Single Entry and Double Entry. The method -

by Single Entry is the most simple, and answers for all
cemmon business. This method we will explain.

Book-Keeping by Single Entry requires two books, a
Day-Book and a Leger; and when cash sales are exten-
sive, an additional book is necessary,-which is called a
Cash Book. )

DAY.-BOOK.

This book should contain a full history of the business
transactions, in the precise order in which they may have
occurred. .

. The transfer of an account from. the Day-Book to the
Leger, is called posting the account.

Each page of the Day-Book should be ruled with two
columns on the right hand of the page, one for dollars,
and one for cents, and one column on the left hand for
entering the page of the Leger on which the account may
be posted.

. The Day-Book should begin with the name of the
owner, and his place of residence ; and then should follow
a full account of the transactions in business in the exact
order in which they may have taken place.

The name of the person, or customer, is first written
with the term Dr. or Cr. qpposite, according as he becomes
a debtor or creditor by the transaction.

Generally, the person who receives is Debtor, and the
person who parts with his property is the Creditor.

_ Thus, if I sell goods to to A B, on credit, he becomes my
debtor to the amount of the goods, and the goods should

be specified particuladly in n:;akmg the charge.
1
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If I buy goods on eredit, of C D, I enter C D Cr. ta
the amount of the goods, taking care to specify the goods
in the charge.

If I pay money for, or on account of another person, he
beeomes Dr. to me for the amount paid.

The Day-Book and Leger are generally designated,
Day-Book A, Day-Book B, Leger A, Leger B, &c.: for
when one book, in the course of busmess, is filled wnth
charges a new one is taken.

DAY-BOOK A.

Page 1. Edward P. Nizon, New York, June 1, 1837.

Folio New York, June 1st. 1837. ® oa
Leger|  George Wilson, - - - - Dr
XL1ITo 11 cwt. of sugar at $9 per cwt. $99,00
ITo 661b, of coffee at 20 cts. per. Ib. 13,20 11220
Henry Jones, - - - - - Dr
x1.[To balance of former account, . $159,10
To 5 gals. of molasses at 32 cts.
pergal. - - - - - - - 1,60/|160/70
—2nd-
Charles Patch, - - - - D
XLTo Cash, - - - - - - - $327,09
To one hogshead of molasses, - 124,02/1451]11
John Dodson, - - - - Dr
x1[To 10 pieces of cloth at 34,50 .
per piece. - - - - - - $45,00
To 15 yards of calico at 25 cts.
peryard - - - - - - = 3,75 48(76
3rd.
William Wells, - - - Dr.
x1/To 400lb. of beef at $8,25 per
100lb. - - - - - - - - $33,00
To 6000Ib. of cheese at $10 cwt.  600,00(/633/00
Henry Jones, - - - - - Cr
x1/By Cashy - - - - - - - - - 16070
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Page 2. New York, June 5th, 1837.
Folio George Wilson, - - - - Cr. || #|cts
L:f;rByCash, - = = = - - - - 8100 J
By his note of date for - - - - 12,20/11220
William Wells, - - - - Cr.

x1/ByCash, - - - - - - - - - - [63300

8th.
John McNeill, - - - - - Dr
x1/ToCash - - - - - - - $275]10
To one horse, - - - - - - 125,00
To 85lb. of butter at 20 cts. per Ib.  17,00{417/10
Daniel Judson, - - - - - Dr

To 3 hkd. of molasses at $20 each, $60,00
X 1.{To 3 bar. of salted shad at $8 per

barrel - - - - - - = 24,00
To 4 kegs of raisins at $2 per kg. 8,00/ 9200
Charles Patch, - - - - Cr.
X1 By Cash, - - - - - - - $4oo,00

By his note of this date, due

Aug. 1,1837, - - - - - - BL11J451]11
87,

XL| Daniel Judson, - - - -'- Cr

By 1167b. of beef at 8 cts. per 5. $9,28

By 50bu. of oats at 87 cts. per bushel, 18,501 2778

- | Jared Newton, - - - - Dr
x1.To 1 piece of linen 36 yards, - - $42,50
'T'o 3 yds. of broadcloth at 4,50 per yd. 13,50

To 460b. of nails at 6 cts. - - - 2,76| 5876

: 10th.
x1| Jared Newton, - - - - - Cr

By Cash, - - - - - - - - $37,50

By do. - - - - - - - - 2126 5876
) John Dodson, - - - - - Cr
X1By Cash, - - - - - - - - $2450

By 207b. of bytter at 18 cts. per /5. 3,60
By his note of this date, on demand, 20,65| 48,75
John McNeill, - - - - - - Cr.
By Cash, - - - = « - - - < - [10000

X1,
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LEGER.

Tue LEGER is a book into which is collected, in a con-
densed form, all the scattered accounts from the Day-
Book.

Two columns should be ruled on the right of each page
of the Leger, one for dollars and one for cents; there
should also be two columns on the left, one to insert the
date of the transaction, and the other for inserting the page
of the Day-Book from which the account is transferred.

Two pages of the Leger, facing each other, are gene-
rally used in stating an account, though sometimes a page
is divided into two equal parts, in which case each part
may be considered as forming a separate page. The
name of the person with whom the account is stated
should be written in large letters at the top of the left-hand

e.

The Debits are entered on the left-hand page, and the
Credits on the other page directly opposite. The differ-
ence between the debits and credits, is always entered
under the least sum, when the account is closed, and is
called the dalance, as in the account of John McNeill.

At the top of the left-hand column, we enter the year, ,
under which, we enter the day of the month on which the
transaction took place; and in the adjoining column, we
enter the page of the Day-Book from which the account is
transferred. .

When there are several articles charged in the Day-
Book, we need not specify them all, but may enter them
in the Leger under the general name of  Sundries.”
Having posted the account, we enter the page of the
Leger to which it has been transferred, in the left-hand
column of the Day-Book and opposite the account, and
make a mark X to catch the eye and show that the account
is posted. .

We begin posting with the account ot George Wilson,
who stands charged on the Day-Book with $112,20.
Having posted the first charge, we run the eye carefully

e —— |
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through the Day-Book, to see if there are any other,

charges against him, and find that in page 2 he is credited
by 100 dollars cash, and a note for $12,20. These items
we enter in the Leger, on the credit side, and as the debits
and credits are equal, his account is balanced. We proceed

in the same,way to post all the accounts entered in the,

Day-Book. *No erasure should ever be made in the ac-
count books. When an error is discovered, if it be in
favor of the customer he should be charged with the
amount, and if against him, Be should be credited with the
amount. In posting the account of Jared Newton, a mis-
take was made against him of $21,26, which was rectified
by crediting him with the amount.

When a charge is entered on the wrong side of the
book, as when a person is charged with that for which he
ought to have been credited, twice the amount must be
entered on the other side of the book to make the account
right.

Every Leger should have an Index, where the names
of all persons, who have accounts in the Leger, should be
arranged in alphabetical order.

When a Leger is filled, all the accounts are balanced,
and when we transfer the balances to a new Leger, we
charge “ To balance ftom Leger A, page”— .

INDEX TO LEGER,

Folio. Felio. ) Folio,
D. M. P.

Dodson, John  1{McNeill, John  1|Patch, Charles 1
M N. w.

Jones, Henry 1|{Newton, Jared 1|Wells, William 1
Judson, Daniel, 1 Wilson, George 1

’

4
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LEGER A.

Paexl.

Edward P. Nixzon, New ¥ork, June 1, 1887.

D. B. : ® |cts
1837. [Folio] Dr. George Wilson, -
June 1.| 1.|To Sundries, - - - - $112,20(112|20
June 1| 1.| Dr. Henry Jones, - -
To Sundries, - - .- - $160,70{160{70
June 2| 1.| Dr. Charles Patch, -
To Cash, - - - - $327,00
To one hogshead of molasses, 124,02|451|1F
June 2| 1.| Dr. Jobn Dodson, - -
To Sundries, - - - - $48,75| 48|78
June 3| 1.| Dr. William Wells, -
To Sundries, - - - - $633,00{633)00
June 6| 1.| Dr. John McNeill,- -
To Sundries, - - - - $417,10{417/10.
I
June 6. 1.| Dr. Daniel Judson, -
To Sundries, - - - -  §92,00{ 92{00
June 8 1.! Dr. Jared Newton, - B
To Sundries, - - - - #58,76| 58|76
*




(-987)

Paax 1.

Edward P. Nixon, New York, June 1, 1837.

1837. |D.B. Or.- - - - @ |cis
June 5. .|By Cash, - - - - $100,00
By his note, - - - 12,20{112{20
Cr.- - - -
June 3| 2.|ByCash, - - - - - $160,70{160[70
Cr.- - - -
June 6. .|By Cash, - - - - - $400,00
By hisnote, - - - - - 51,11|451|11
Cr.- - - - ]
June10, 2.By Cash, - - - - $24,50
By Sundries, - - - - 14,25| 38|75
Cr.- - - -
»  dupe 5| 2.{By Cash in full, - - $633,00/633(00
' Cr.- - - -
} .Juneld.) 2.[ByCash, - - - - $100,00
' By bal. trans. to new acct.  317,10(417|10 .
Cr.- - - -
June 8. . |By Sundries, - - - $27,78
By bal. trans. to new acct.  64,22] 92/00
Cr.- - - -
June10.| 2. (By Cash, - - - $37,50
By error of account, 21,26| 58|76
h

B |
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CASH BOOK.

This book records the amount of Cash received and
paid out each day.

The Casn is made Dr. to the amount of cash on hand,
at the commencement of each day, and to all that is
received during the day, and credited with the amounts
paid out and with the balance on hand.

Dr. CASHL. Cr.

The following is a very convenient form for book-keep-
ing, and requires but a single book. It is probably the
best form for farmers and mechanies. .

J. Bell. Dr. J. Bell. Cr.

1837. $ $ |l."“
June 1.|{To 5 cords of wood 1j00
at 81,75 per cord,| 8
s 6./To 1 day’swork, |1
July 9.To4bu. of rye at 62
cents per bu. 2(48

cts||_1837. i
July 6.[By shoeing horse,
75| ,, 10.| ,, mending sleigh | 3[25
oo{| ,, 20.| ,, ironing wagon, | 5|12
Aug. 1.] ,, Cash to balance| 2(86
12

k=23

23

iz
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SUPPLEMENT,

CONTAINING PRACTICAL EXAMPLES.

ADDITION or SIMPLE NUMBERS.

1. CHaRrLESs purchiases, at one time 763 marbles; at an-
other 4663 ; at another 37; at another 49763 ; at another
6178, and at another 671: how many did he buy in all ?

' Ans. 62075.

2. John bought penknives as follows: at one time
4550; at another 247000; at another 936; and at another
7000700 : how many did he buy in all?

3. Mr. Liberal at one time gives away 4638 dollars;
at another 216; at another 8329; at another 1212: how
much does he give in ali? Ans. 14395.

4. James bought at one time 6214 pounds of raisins;
at another 2403 pounds; at another 590; at another 8732;
at another 1217, and at another 2464 : how many pounds
in all ?

5. A bookseller bought primers as follows : at one time
5221; at another 7540; then 1368; then 5648; then
7300 : how many did he buy in all? Ans. 27077.

6. A man has 7420 hats in one store; in another 612;
in another 2541; in another 9103; in another 430; in
another 1000: how many in all ?

7. A parcel of Sicily oranges came in boxes as follows:
1st box 3750; 2nd box 216; 3rd box 8481 ; 4th box 275;
6th box 8610; 8th box 2541 : how many oranges in all?

ns. 23873.

8. Henry bought quills at different times, as follows:
423, 315, 531, 414, 612, 234, 621, 414, 711, 144, 621
and 918: how many did he buy in all?

9. John bought paper at different times as follows:

13*

.
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5674 quires, 2004, 8601520, 3430, 47, 1101, 7, 246518,
.90, and 314: how many quires did he buy in all ?
JAns. 8860705.

10. A grocer purchased ten lots of oranges as follows:
1728, 26510, 35, 100, 3261, 9, 245, 1640831, 6733, and
40000000: how many in all?

11. There are 60 seconds in a minute, 3600 in an hour,
46400 in a day, 604800 in a week, 2419200 in a month,
and 31557600 in a year: how many seconds in the time
named above ? Ans. 34631660,

12. Suppose a merchant to buy the following parcels
of cloth: 3912 yards, 1856, 2011, 4540, 937, 6338, 3603,
1586, 2044, 2051, 4228, 1345, 1011, 6138, 960, 607,
5150, 13886, 617, 7513, 4079, 743, 612, 2519, 1238,
and 2445 yards: how many yards in all ?

13. A grocer bought several boxes of oranges con
taining the following: 1st box 11260555; 2nd, 717103;
3rd, 2092014 ; 4ih, 6846949 ; 5th, 810000 ; 6th, 40981 ;
7th, 20827; 8th, 2860; 9th, 2614: how many oranges in
all the boxes? Ans. 21293908.

14. A merchant bought three bales of cloth: the first
contains 61297 yards; the 2nd, 100038; the 3rd, 289163
yards: how many yards in all ?

15. If you travel on one journey 6243 miles; on another
4123 miles; on another 9401, and on another 130 miles:
how far do you travel in all? Ans. 19897 miles.

16. If one man raises 24031 bushels of wheat, another
1320, another 40214, and another 34314: how many
bushels are raised in all ?

17. What is the sum of two million bushels of corn
five hundred and thirty-one thousand bushels, one hundred
and twenty bushels, fourteen thousand bushels, thirty
thousand and twenty-four bushels, five hundred and sixty
bushels, and seven hundred and two bushels?

Ans. 2576406.

18. A person has fruit trees as follows: in 1st orchard
4000; 2nd, 570 ; 3rd, 99 ; 4th, 54 ; 5th, 273 ; 6th, 69073 ;
7th, 4000 ; 8th, 61998; and in the 9th, 752 : how many
in all?

19. There are 243 boys in one town ; 5021 in another;
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7628 in a third ; 9207 in a fourth; 64 in a fifth; 5828 in
a sixth; 742 in a seventh; 796 in an eighth; 5009 in a
ninth; 325 in a tenth; 7426 in an eleventh; 31186 in a
twelfth; 987 in a thirteenth; 6954 in a fourteenth; and
2748 in a fifteenth : how many in all ? Ans. 84159.

20. The library of Alexandria contained 700000 ‘ vo-
lumes; that of Rome about the same; of Paris 1200000
the other libraries of France about 3000000; those of
Germany and St. Petersburgh 2600000; the Vatican li-
brary at Rome 360000, and 40000 MSS. ; the other libra-
ries of Italy have about 700000; the Bodleian library at
Oxford, England, about 500000 ; the library of the British
Museum 240000; and the public libraries in the United
States have about 150000 volumes; how many volumes
in the libraries enumerated ?

SUBTRACTION or SIMPLE NUMBERS.

1. The tune of Yankee Doodle was composed by a
doctor of the British army to ridicule the Americans in
1755 : how many years to the present time ?

2. Lord Cornwallis surrendered at Yorktown, and
marched into the American lines in 1781 to the tune of
Yankee Doodle: how many years was it after the tune
was composed ?

3. There are 4338472 children in the United States,
between the ages of 5 and 15, of this number 2477667
are in schools : how many are out of schools?

Ans. 1860805.

4. The circulation of the blood was discovered in 1616+
how many years to 1839?

5. Henry Hudson sailed up the Hudson river in 1609 :
how many years since ?

6. Pliny the historian died 17 years after Christ: how
many years before the declaration of Independence ?

7. Potatoes were carried to Ireland from America in
1565 : how many vears was it before the setilement of
Plymouth, in 1620 ? . Ans. 65
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8. If you have 35720 dollars and lose 9100: how many
will you have left ? .

9. If you buy 8150 penknives, and lose 1634: how
many will you have left? JAns. 6516.

10. The Mariner’s Compass was discovered in England
in the year 1302: -how many years was this before the

- discovery of America in 1492? How many years to the

present time?

11. If you buy 1853 pounds of raisins, and give away
1370: how many pounds will you have lefi? Ans. 4883,

12. Subtract 4261 from 705684.

13. From 8473 take 1528. Ans. 6945

14. Subtract 90462372 from 905106392.

APPLICATIONS IN ADDITION AND SUBTRACTION.

1. A man owing 3456 dollars, paid at one time 350, at
another 456, at another 675: how much did he still owe?
i  Ans. 1975 dolls.

2. There are 12000 dollars in 6 boxes: the first con-
tains 1240 ; 2nd, 1346; 3rd, 2012 ; 4th, 2101 ; 5th, 346:
how much is contained in the 6th?

3. Tell me the difference between 10000 and 44.

Ans. 9956.

4. The amount of the school fund in Virginia is 1551857
dollars, and in Connecticut 2027402 : what is the differ.
ence ?

5. There are about 805000000 inhabitants in the
world.  Of this number Asia contains 450000000, Europe
233500000, America 46500000, Oceanica 18000000 :
how many in Africa? Ans. 57000000.

6. Supposing you gain 34568 dollars, then 12456; a
second time you gain 2467 and lose 2365; and a third
time you gain 41210 and lose 39300: how much will you
have left ?

7. A merchant owes 450120 dollars, and has property
as follows: bank stock 350000 dollars, western lands
valued at 225100, furniture worth 4000 dollars, and a
store of goods worth 96000 : how much is he worth ?

Ans. 224980 dolls.
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8. How much greater is 1200, than 365 and 721 added

together ?
9. What other number with these four, viz., 2100, 3200,
1600 and 1200, will make 10000 ? Ans. 1900.

10. If 2 man’s income is 3467 dollars a year, and he
spends 269 dollars for clothing, 467 for house rent, 879
for provision, and 146 for travelling, how much will he
have left at the end of the year?

11. A man gains 367 dollars, then loses 423 ; a second
time he gains 875 and loses 912 ; he then gains ’1012 dol-
lars: how much has he geined in all? Ans. 919 dolls.

12. A merchant paid 39246 dollars for a cargo of mo-
lasses, and after selling found that he had cleared 2406
dollars : for what did he sell it?

13. If I agree to pay a man 36 dollars for ploughing
25 acres of land, 200 dollars for fencing it, and 150 for
cultivating it, how much shall I owe him after paying 331
dollars ? Ans. 55 dolls.

14. A merchant bought 85 hogsheads of sugar for 28675
dollars, paid 1231 dollars freight, and then sold it for 1683
dollar?s less than it cost him: how much did he receive
for it

15. There are 31769000 mhabltants in North America,
14731000 in South America, and in Europe 233500000:
how many more in Europe than in the two Americas ?

Ans. 187000000.

16. If I buy 489 oranges for 912 cents, and sell 125
for 186 cents, and then sell 134 for 199 cents, how many
will be left, and how much will they cost me ?

MULTIPLICATION or SIMPLE NUMBERS.

1. If a regiment of soldiers contains 1128 men, how
many men are there in an army of 106 regiments ?
Ans. 119568.
2. If 786 yards of cloth can be madz in one day, how
many yards can be made in 1252 days?
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3. If 30009 cents are paid for one man’s services, how
many cents would be paid to 814 men, each man receiving
the same wages ? Ans. 24427326.

1. If in one granary there are 375296321 kernels, how
many kernels would there be in 79024 granaries?

5. If one farm costs 2730 dollars, how much would 8
farms cost? JAns. 21840.

6. Multiply 123456789 by 987654321.

7. What will 397 barrels of flour cost at 7 dollars a
barrel ? Ans. 2779 dollars.

8. What will 569hhd. of sugar cost at 74 dollars a hhd.?

9. If a vessel sails 169 miles a day, how many miles
will she sail in 576 days? Ans. 97344.

10. What will 687 yoke of oxen cost at 73 dollars a
yoke?

11. If one man travels 74 miles in one day, how many
miles will he travel in 365 days ? Ans. 27010.

12. What will 698 heifers cost at 14 dollars per head ?

13. Multiply 6176777 by 22222. /Ans. 137260338494,

14. What will 616783 yards of calico cost at 36 cents
per yard ?

15. There are 320 rods in a mile, how many rods are
there in the distance from St. Louis to New Orleans,
being 1092 miles? JAns. 349440,

16. What will 46000 bushels of potatees cost at 34
cents per bushel ?

17. Suppose a book to contain 470 pages, 45 lines on
each page, and 50 letters in each line: how many letters
m the book ? Jas. 1057500.

18. Supposing a crew of 250 men to have provisions
for 30 days, allowing each man 20 ounces a day: how
many ounces have they ?

19. What will 820437 bushels of salt cost at 905 mills
a bushel ? Ans. 742495485 mills.

20. What will 2807 yards of cloth cost at 45 dollars
a yard?

21. There are 350 rows of trees in a large orchard,
125 trees in each row, and 3000 apples on each tree:
how many apples in the orchard ? Ans. 131250600.
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DIVISION or SIMPLE NUMBERS.

1. In one pound there are 16 ounces: how many
pounds are there in 223360 ounces ? Ans. 13960.

2. If there are 160 square rods in an acre, how many
acres are there in 2172480 square rods?

3. If a garrison of 987 men are supplied with 351372
pounds of beef, how much will that be for each man?

: Ans. 3561bs.

4. If you pay 94 cents a yard *for cloth, how many
yards can you buy for 6716394 cents ?

5. If you pay 145 dollars for a pipe of wine, how man
pipes can you buy for $10875? Ans. 75.

6. If a man travels 47 miles a day, how many days
would it take him to travel 1222 miles¥

7. How many times is 3942 contained in 215872119367

Ans. 5476208.

8. If a ship sails 142 miles a day, how many days will
it take her to sail 48564 miles?

9. Divide 887124 dollars equally among 236 men ?

Ans. $3759.

10. Divide 1491 dollars among 7 men?

11. Divide 74400 dollars among 620 men? ./ps. $120.
" 12. Suppose 60 men catch 295200 fish: how many
would each have caught?

13. If 17028 dollars is to be divided among a ship’s
crew, and each man to receive 44 dollars : how many men
compose the crew ? Ans. 387.

14. Suppose 68959488 to be a dividend, and 718328
the quotient: what is the divisor?

15. Suppose 34310 pounds of pork to be equally divided
among a body of soldiers, each receiving 47 pounds : what
is the number of soldiers ? Ans. 730.

16. What is the divisor of 761858465, if 90001 be the
quotient ?

17. If the dividend is, 761858465, and divisor 8465,
what will be the quotient ? Ans. 90001.

18. There are 1893312 inhabitants in 912 villages;
if each village contains the same number, what is the popu-
lation of each ?
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19. If 61 rods of railroad cost 28609 dollars, how much

will one rod cost ? Ans. 469 dollars.
20. If 472 rods of the same rail road cost 251104 dol-
lars, how much was it a rod ? Ans. 532 dollars.

21. If 26537009535 dollars be equally divided among
27856 men, how many dollars will each have?

APPLICATIONS IN MULTIPLICATION AND DIVISION.

1. What number multiplied by 3456, will produce
34110722 Ans. 987.

2. If 1974 men are supplied with 175686 pounds of
pork, how much will each man have ?

3. In 1830, the national debt of the United States was
48565406 dollars; in 1836, the debt was cancelled: had
the payments been equal how much would have been paid
in each year? Ans. 80942342 dollars.

4. What would 1800 miles of railroad cost at 14000
dollars a mile?

5. The diameter of the earth is 7912 miles, and the
diameter of the sun 112 times greater: what is the dia-
meter of the sun, and how much greater is it than the
diameter of the earth ?

. A 886144 in diameter ; and 878232 miles
’ { greater than the diameter of the earth.

6. The volcano in the Island of Bourbon, in 1796,
threw out 45000000 cubic feet of lava: how long would
it take 25 carts to carry it off| if each cart carried 12 loads
a day, and 40 cubic feet at each load ?

7. In 1787 it threw out 60000000 cubic feet: how long
would it take for 25 carts to remove it ?

Ans. 5000 days.

8. The income of the Bishop of Durham, in England,
is 292 dollars a day; how many clergymen would this
support on a salary of 730 dollars per annum.

9. There are 31173 verses in the Bible: how man
verses must be read each day, that it may be read throug
in a year? JAns. 854-.

10. A man’s income is 2698 dollars a year, and his ex-
penses 0 dollars a day: how much will he lay up?
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11. The river Ganges discharges ‘405000 cubic feet of

water in a second : how much in an hour?
Ans. 1458000000.

12. The sediment which flows down the Ganges in
one day is 4320000000 cubic feet. If we suppose 12
cubic feet to weigh a ton, the weight will be 60 times the
weight of the great Pyramid in Egypt: what is the
weight of the Pyramid?

13. If a railroad car goes at the rate of 65 miles an
hour, how long would it take to_pass round the globe,
the distance being about 25000 miles? Ans. 38442 hours.

14. If a man sell 90 acres of land at 38 dollars an
acre, and divides the money among his 5 children: what
is each child’s share?

15. The national debt of England is about 1990000000
dollars: how many years would it fake to pay this debt,
if 10000000 dollars are paid annually ? JAns. 199.

16. I bought 167 hogsheads of sugar at 48 dollars per
hogshead, and sold them for Thibet shawls at 4 dollars
apiece : how many shawls did I buy?

17. How many yards of cloth, at 8 dollars per yard,
will it take to buy 62 yoke of oxen at 95 dollars a yoke ?

Ans. 73

18. Sold 5505 pounds of cheese at 12 cents per pound,
and took my pay in molasses at 36 cents a gallon: how
mény gallons did I buy ? _

REDUCTION
" FROM A HIGHER TO A LOWER DENOMINATION.

1. How many hours in 344wk. 6da. 17kr.?
Ans. 67953 hours. .
2. In 6 signs, how many minutes ?
3. In 15 tons of hewn timber, how many solid inches ?
Ans. 1296000 inches.
4. How many times will a wheel, 16 feet and 6 inches
in circumference, turn around in the distance of 84 miles ?
5. What will 28 rods and 129 feet of land cost, at 12
dollars a square foot? Ans. 93024 dollars
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6. In two leagues, how many inches?

7. How many times will a wheel, 10 feet and 6 inches
in circumference, turn round in going from New Haven
to Hartford, the distance being 34 miles ?

Ans. 170975 times.

8. How many times will a ship, 104 feet and 8 inches
Iong, sail her length in going from New-York to China,
it being about 12000 miles?

9. In 29 pieces of Holland, each containing 36 Ells
Flemish : how many nails? © JAns. 12528.
10. In 3khd. 13gal. 2¢t.: how many half pints?

11. In 12 T 15cwt. 1¢r. 197b. 12dr.: how many drams?

Ans. 7323404.

12. How many seconds old is a man, who has lived
32 years and 40 days? .
13. In 24 cords of wood: how many solid inches ?
Ans. 5308416.
14. How many barley corns will reach round the
globe, the circumference being about 25000 miles?
15. In 5834. 3R. 10P.: how many square rods ?
Ans. 93410.
16. In 190 yards, how many nails?
17. How many seconds since the Declaration of Inde-
pendence, July 4th, 1776, to July 4th, 1838?
JAns. 1956571200,
~ 18. How much will 3 loads of hay come to at 3 cents
a pound, each load weighing 18cwt. 3¢r. 241b.?
19. In 24hhd. 18gals. 2qts. of molasses: liow many
pints ? Ans. 12244,
20. If you should buy a piece of cloth containing
841yds. 3¢grs. 1na.: how many nails in the piece ?

21. In 197111024 square miles, how many square
inches ? Ans. 791300155893350400.
22. Reduce 18 tons of round timber t6 cubic inches.

23. Change 24 pipes into gills. Ans. 96768 gills.
24. Reduce 95 barrels of beer to pints.
25. Change 84 chaldrons of coal to pecks.
Ans. 12096,
26. Suppose your age to be 16yrs. 2wk. 5da. 13hr. 38m.
48sec.: how many seconds old are you?

e e,
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27. If a ship has sailed 9s. 13° 25/, how many seconds
bas she made ? Ans. 10203007

28. How many square feet in 35.2. 2R. 24 P.?

29. How many inches, from Hartford to the White
Mountains in New Hampshire, the distance being about
241 miles? Ans. 15269760

30. In 302 Ells English, how many yards?

31. In 24hhd. of sugar, each 1lcwt. 25lb., how many
pounds ? Ans 30168.

32. How many grains in 30 pieces of metal, each
weighing 9oz. 6pwt.?

33. What will 12cuwt. 4¢r. 127b. of sugar cost at 12 cents

a pound ? Ans. $176,16.

34. What will 2kkd. 16gal. 3qt. 1pt. of molasses cost at
6 cents a pint?

REDUCTION
FROM A LESS TO A GREATER DENOMINATION.

1. In 171360 pence, how many pounds? ./Ans. £714.

2. In 243648 farthings, how many dollars at 6s. each ?

3. How much will 6375. 7oz. 10pwt. 11gr. of gold cost
at 20 cents per grain ? . Ans. $73298,20.

4. How many pounds of gold-can you buy for $55104
at 20 cents per grain ¢

5. How many tons of sugar can you buy for 8146470,
at 2 cents per dram ?

Ans. 12T. 15cwt. 1gr. 1975 60z. 12dr.

6. Reduce 1720820 drams to tons.

7. What is the weight of 470 bags of sugar, each bag
weighing 26 pounds? - Ans. 109cwt. 121b.
8. In 55799 grains of lJaudanum, how many pounds?

9. At 6 cents a pint, how many barrels of beer can you
buy for $820,80? Ans. 47bar. 18gal.
10. In 97397 grains, how many pounds Troy ?
11. How many degrees in 9511603200 barleycorns ?
Ans. 720.
12. How long will it take to count 2000000 at the rate
of 50 a minute ? -
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13. In 1206008%, how many signs ? © s 12,
14. In 63360 inches how many miles.
15. In 31557600 seconds how many years. Ans. 1.
16. In 2016 pints how many tuns.
17. In 4014489600 square inches how many miles?

’ , Ans. 1.

. 18. In 11520 grains how many pounds ?
19. In 123456720 minutes how many years?
Ans. 234yrs. 263d. Shr.

20. In 811480", how many signs?
21. In 2654208 solid inches, how many cords?

. Ans. 12.
22. If there is 15713280 inches in the distance from
New York to Boston, how many miles 2 Ans. 248.

23. If you have lived 399794890 seconds, how many
years is that equal to ? )
Ans. 12yr. 244da. 6kr. 8m. 10sec.

24. In 4320 sheets of paper, how many reams?
© 25. In 31556928 seconds, how many years of 365
days? Ans. 1yr. Shr. 48m. 48sec.

26. How many yards in 760 nails ?

27. The surface of the earth contains e e e e e
791300159907840000 square inches: how many square
miles ? Ans. 197111025.

28. In 132068556200 seconds, how many years ?

29. In 592 solid feet of wood, how many cords ?

Ans. 4 cords, § cord feet.

ADDITION OF DENOMINATE NUMBERS.

1. Add 46!b. 90z. 16pwt. 16gr., 871b. 100z. 6pwt. l4gr.,
10075. 100z. 10pwt. 10gr., and 561b. 3pwt. 6gr. together.
Ans. 2911b. 6oz. 15pwt. 22gr.
2. What is the weight of forty-six pounds, eight ounces,
thirteen pennyweights, fourteen grains, ninety-seven pounds,
three ounces, and one hundred pounds, five ounces, ten
pennyweights, and thirteen grains ?
3. Add the following together: 29T. 16cwt. 1g7. 1415
120z. 9dr., 18cwt. 3qr. 116, 50T. 3¢r. 4oz., and 2T. 1¢r.
14dr. Ans. 827T. 16cwt. Ogr. 1615, 1oz. 7dr.

,

PR S
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" 4. What is the weight of 89T. 10¢wt. 1gr. 2725. 150a.
12dr., 17cwt. 61b., 12cwt. 3¢r., and 2¢r. 81b. 9dr.?

6. Add the following together: 19B 103 43 2B 16gr.,
93 73 17gr., and 3B 63 53 1D 18gr. -

Ans. 24 33 13 2D 1igr.

6. Add together 19yd. 2¢r. 3na., 14yd. 2¢r. 1na., 32yd.
1na., 2gr. 2na., and 57yd. 3¢r. 2na.

7. What is the sum of the following: 64deg. 38mi.
Afur. 26rd. 15 ft. 10in. 2bar., 49mi. 7 fur. 38rd. 12 ft. 9in.
1bar., 6 fur. 20rd., and 9mi. 3 fur. 29rd. 9. 8in.?

Ans. 85deg. 283mi. 6fur. 35rd. 5 f1. 4in.

8. What is the sum of the following: 314.4. 2R. 39P.
200 Sg. ft. 136 Sq.in.; 16.4. 1R. 20P. 10 Sq. f.; 3R.
36P.; and 44. 1R. 16P.?

9. What is the area of the four following pieces of
land: the first containing 20.4. 3R. 15P. 250 Sg. fi.
116 Sg. in.; the second, 194. 1R. 39P.; the third, 2R
10P. 60 Sq. ft.; and the fourth, 5.4. 6P. 50 Sgq. in.?

JAns. 454. 3R. 31P. 383 Sq. ft. 22 Sq. in.

10. Add together, 497T. 19ft. 1666in., 19T. 10ft.
1001in., 16 T. 362 109in. and 4 T. 17 f2. 1727in.

11. What is the solid content of 64 T. 33 ft. 800in.,9 T.
1200in., 25 ft. 700in., and 95 T. 31 ft. 1500in.?

Ans. 170 T. 11 f1. 744in.

12. Add together, 87 tuns 2hhd. 60gal. 3¢t. 1pt. 3g1i.,
19 tuns 3hhd. 10gal. 2qt. 1gi., 47 tuns 1hhd. 20gal. 1qt.
1pt. 1gi., 90 tuns 2hhd. 10gal. 3qt. 2gi.

13. Add together, 1 tun 1pi. 116gal. 3qt., 1pi. 48gal.,
6 tuns 1pi. 86gal., 3qt,, 102gal., and 4 tuns.

Ans. 12 tuns 1pi. 101gal. 2qt.

14. Add together, 49 tuns 3hhd. 4gal. 3qt. 1pt. 2gi., 19
tuns 2hhd. 37gal. 1qt., 1hkd. 5lgal., and 74 tuns 3Rhd.
19gal. 24t. 1pt. 2gi.

15. Add together, 96du. 3pk. 2qt. 1pt., 46bu. 3pk. 1qt.
1pt., 2pk. 1qt. 1pt., and 23bu. 3pk. 4qt. 1pt.

JAns. 168bu. 2qt.

16. What is the sum of the following: 49yr. 320da.
14kr. 49m. 37sec., 360da. 19%r. 8m. dbsec., 76yr. 200da.,
16yr. 160da. 20kr. 54m. 45sec.

17. What length of time is there in 24yr. 67da. 19hr,
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43m. 34sec., 300da. 104r., 290da. 50m., and 86yr. 8204a.
5lm. / Ans. 112yr. 247%da. Thr. 24m. 34sec.

18. Add together the following: 9s. 20° 34/ 37", 17°
36/ 44/, 7s. 28° 39/ 14//, 8s. 24° 38/ 55/

19. What is the sum of 5s. 20° 30/ 40", 7s. 54/, 8s.
9° 45/, and 29° 16/ 54/? Jns. 21s. 29° 42! 19/,

20. What quantity of paper is there in 76 reams 19
quires 23 sheets; 16 reams 8 quires 13 sheets; 4
reams; and 90 reams 11 quires 8 sheets?

I3

SUBTRACTION OF DENOMINATE NUMBERS.

1. The Revolution commenced April 19, 1775, and a
generel peace took place January 20, 1783 : how long
did the war continue ? JAns. Tyr. 9mo. tda.

2. America was discovered by Columbus, October 11,
1492: what was the length of time to July 25, 18387

3. I purchased 1677b. 80z. 16pwt. 10gr. of silver, end
sold 9876. 100z. 12pwt. 19gr.: how much had I left?

Ans. 681b. 100z. 3pwt. 15gr.

4. I bought 19T. 1lcwt. 1gr. 271b. 120z. 12dr. of old
iron, and disposed of 17 T. 13cwt. 2¢r. 191b. 140z. 10dr :
what had I left?

5. I purchased 101® 113 73 23 19gr. of medicine,
and sold 171 23 33 1B 5gr: how much remained unsold?

Ans. 841 9343 1D 14gr.

6. Take 341 93 43 2D from 931 103 53 1D 19gr.

7. From 46yd. 1¢r. 3na., take 42yd. 3¢r. 1na. 2in.

Ans. 8yd. 2gr. 1na. Lin.

8. It is about 25000 miles round the globe; if a man
shall have travelled 43 miles 17 rods 9 inches, what dis-
tance will remain?

9. Bought 7 cords of wood, and 2 cords 78 feet naving
been stolen, how much remains? Ans. 4C. 50 fL.

10. I bad 15 yards of cloth ; having sold 3yd. 2¢r. 1na.,
what remains?

11. Bought a hogshead of wine, and by an accident

8gal. 3¢t. 1pt. leaked out, what remains ? Ans. 54gal. 1pt.

———— e s
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13. I have 734. of land; if I should sell 5.2. 3R. 1P,,
how much should I have left.

13. A owes B £100: what will remain due after he has
paid him 3s. 6}d. Ans. £99 16s. 51d.

14. A farmer raised 136 bushels of wheat; if he sells
49bu. 2pk. 7qt. 1pt., how much will he have left.

15. From 174khd. 10gal. 1qt. 1pt. of beer, take 86hkd.
17gal. 2qt. 1pt. Ans. 8Thhd. 46gal. 3gt

16. A farmer had 576bu. 1pk. 2qt. of wheat, he sold
139%u. 2pk. 3¢t. 1pt.: how much remained unsold ?

17. What is the difference of time between 31yr.
10mo. 2wk. 4da. Thr. 24m. 49sec., and 10yr. 10mo. 2wk.
2da. Thr. 59m. 14sec.?

Ans. 51yr. 1da. 23hr. 25m. 35sec.

18. There are two men, the oldest is 81yr. Gmo. 3wk.
1da. 21kr. 16sec. ; the youngest 20yr. 10mo. 2wk. 4da, 16Ar.
34m. 45sec.: what is the difference of their ages?

19. A merchant bought 17cwt. 2gr. 141b. of sugar, of
which he sold at one time 3cwt. 2¢r. 201b.; at another
8cwi. 1gr. 51b.: how much remained unsold?

Ans. Tcwt. 2qr. 1715,
. 20. A merchant had six debtors, who together owed
him £2917 10s. 6d.; five of them owed him £1675 13s.
9d.: what did the sixth owe?

21. Bought 12cwt. 3¢r. 271b. of pork, and sold at one
time 4cwt. 261b.; at another 3cwt. 3¢r.; at another 2cuwt.
175.: what remained on hand ? Ans. 3cwt.

22, Bought a hogshead of molasses, and sold at one
time 10gal. 3¢¢. 1pt. 2gi.; at another 12gal. 3¢t. 1pt. 3gi.;
at another 16gal. 3gqt. lpt 2gi.: how much remains
unsold ?

23. Bought a piece of cloth containing 145yd. 3¢r., and
sold 95yd. 2¢4r. 3na.: how much remained ?

Ans. 50yd. 1na.

24. A merchant has £375 10s: if he takes £122 11s
3d to pay for goods, how much will he have left ?

25. A merchant bought 375T. 15cwt. 3¢r. 1975. 7oz.
12dr. of sugar, and sold 205 T 17cwt. 1¢gr. 271b. 9oz. 15dr.:
how much remained on hand?

Ans. 169 T. 18cwt. 1gr. 1915. 130z. 13dr.
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MULTIPLICATION OF DENOMINATE NUMBERS.

1. If one share in a certain stock be valued at £18 8s
91d, what is the value of 96 shares?

2. If one spoon weigh 30z. 5pwt. 15gr., what is the
weight of 120 spoons?

3. If a man travel 24mi. 7fur. 4rd. in one day, how far
will he go in one month of 30 days?

Ans. 746mi. Sfur. Ord.

4. If the earth revolve 0° 15/ of space per minute of
time, how far does it revolve per hour?

5. If a man be 2da. 5hr. 17min. 19sec. in walking one
degree, how long would it take him to walk round the
earth, allowing 3654 days to a year? -

Ans. 2yr. 68da. 19kr. 54min.

6. If a man drink 3gal. 1¢t. 1pt. of wine in a week, how
much will he drink in 52 weeks ?

7. A bond was given 21st of May, 1825, and was taken
up the 12th of March, 1831 : what will be the product, if
the time which elapsed from the date of the bond till the day
it was taken up be multiplied by 8? Ans. 17yr. bmo. 3da.

8. Bought 90 hogsheads of sugar, each weighing 12cwt.
2gr. 111b.: what was the weight of the whole ?

9. What is the cost of 18 sheep at 5s 94d. apiece?

Ans. £5 4s 3d.

10. If one hat ecost 11s 6d, what will 22 hats cost?

11. What is the weight of 1 dozen silver spoons, each
weighing 3oz. 6pwt. Ans. 31b. 3oz. 13pwe.

12. What is the weight of 7 tierces of rice, each weigh-
ing Bcwt. 2qr. 161b.

13. Bought 4 packages of medicine, each containing
815 42 63 1D 16gr.: what is the weight of all?

Ans. 13D 7% 23 1D 4gr.

14, How far will a man travel in 5 days at the rate of
24mi. 4fur. 4rd. per day ?

15. How much molasses is contained in 25khd., each
hogshead having 61gal. 14t. 1pt.?. *

Ans. 1534gal. 1qt. 1pt.

Ans. £1290 45 0d. '
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16, Williams & Lowry, :
Bought of Alfred Robinson.
s d

90 Yards of broadcloth, at 8 4 per yard.
Joo  « “ “ -at 10 6
112 Yards of satinet, - at 3 73
126 « «  « gt 12 113
144 « ¢ “ - at 19 11
163 « “ “ -at 9 3
70 Yards of bombazine, at 19 7;
198 Yerds of Italian silk, at 16 0}
182 « “ “ -at 8 11
66 « “ “ - at 16 lli

JAns. £752 14s 1}d.

Received payment, Alfred Robinson,
. per John Nichols.

17. Mr. William Sampson,
Bought of Jokn Strong.
d

s
92 Ivory combs, - - - at 3 5}
94 Pounds of col. thread, at 6 94
102 Yards of durant, - at 1 8
104 Silk vests, - - - at 6

106 Leghorns, - - - - atll
114 Pair of nankin, - - at 8
116 Pounds of white thread, at 9 11}.

Total Cost £257 17s 8d.

18. How many yards of cloth in 36 pieces, each piece
containing 25yd. 3¢r.?
19. How much land is there in 9 fields, each field con-
taining 12.4. 2R. 25P.?
JAns. 1134. 3R. 25P.

20. How many yards in 9 pieces, each 29yd. 2¢r. 3na.
21. If a vessel sails 5L. 2mi. 6fur. 36rd. in one week,
how far will it sail in 8 weeks ?
Ans. 47L. Imi. 7 fur. 8rd.
22. A farmer has 18 lots, and each lot contains 41.4.
2R. 11P.: how many acres ;loes he own?
1

LR
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23. There are three men whose mutnal ages are 14
times 20yr. Bmo. 3wk. 6da.: what is the sum of their
? JAns. 286yr. bmo. 2uwk.

24. Bought 90 khd. of sugar, each weighing 12cwt. S¢r.
147b.: what is the weight of the whole ?

25. If a vessel sail 49mi. 6 fur. 8rd. in one day, how
far will she sail in one month of 30 days?

Ans. 1493mi. 2 fur.

268. Suppose each of 50 farmers to raise 1253u. 3pk.
@gt. of grain : how much do they-all raise ?

27. If one spoon weigh 30z. Spwt. 15gr., what is the
weight of 240 spoons ? Ans. 651b. 7oz, 10pw0t.
"~ 28. If one man receive 3yd. 1gr. 1na. of cloth, hew
many yards will 11 men receive ?

29. If a steamboat in crossing the Atlantie goes 211mi.
4 fur 327d. a day, how far will she go in 15 days?

dns. 3174 miles.

DIVISION OF D\ENOMINATE NUMBERS.

1. If 62 yards of velvet cost £2 18s 8d, what will one
yard cost? Jns. 11d. 1
2. If 92 yards of broadcloth cost £71 14s 0d, w
the value of 1 yard?
3. If 90 hogsheads of sugar weigh 56 T. 13cwt. 3gr.
107b., what is the weight of 1 hogshead ?
Ans. 12cwt. 2¢r. 1115,
4. When 192 shares of a certain stock are valued at
£1290 4s 0d, what would be the cost of 1 share?
5. If the earth revolve 16° on it axis in 1.hour, how
far does it revolve in 1 minute ? Ans. 16,
6. If 106 tons of iron cost £1001 9s 7d, what is the
value of 1 ton?
7. If 57 gallons of wine cost £23 115 51d, what is.the
cost of one gallon? JAns. 8s. 31d.
8. If 59 casks contain 44hhd. 53gal. 2qt. 1pt. of wine,
what are the contents of one cask ?
9. When 175gal. 2¢t. of beer are drank in 52 weeks,
how much is consumed in one week ?
JAns. 3gal. 1qt. 1pt.
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10. A rich man divided 1685u. 1pk. Ogt. among 35 poor
men : how much did each receive ?

11. Suppose a man had 9875. 20z. 19pwt. 5gr. of silves,
how much would he give 1 man if he gave an equal
amount to 7 men ? JAns. 141b. 8pwt. 11gr.

12. Divide 9hkd. 28gal. 24t. by 12,

13. What will be the share of one man, if 810 T'. 11cwt.
201b. 100z. 11dr. be divided equally among 346 men ?

Ans. 2 T. 6cwt. 3¢r. 111b. 8oz. 13dr.
by 14. What will be the quotient of 65bu. 1pk. 3qt. divided
12°?

15 Sold 81b. of indigo for L19 13s 8d.: how much was
it a pound? Ans. £2 9s 21d.

16. I gave £8 6s 2d 2far. for 10 dozen of combs: how
much did I pay for 1 dozen?

17. If I pay £12 148 6d 3far. for 35 bushels of wheat,
how much is it per bushel? Ans. s 3d 1far.

18. If a merchant pays £23 12s 6d -for 84 yards of
cloth: how much did he pay a yard ?

19. Suppose a man has 246mi. 6 fur. 36rd. to travel in
12 days: how far will that be in a day ?

Ans. 20mi. 4fur. 23rd.”

20. Suppose the distance from New-York to Bristol,
England, to be 3176 miles, and a steamship to complete
the passage in 15 days: how far will she sail in one day
at this rate ?

21. If a steamboat should go 224 miles a day, how long
would it take her to go to China, it being about 12000
miles? Ans. 53da. 13hr. 42m. 51sec.

22. How long would it take a balloon to go from the
earth to the moon, allowing the distance to be about
240000 miles: the balloon ascending 34 miles per
hour?

23. If a vessel sail 25° 42/ 40" in 10 days, how far will
she sail in one day ? Ans. 2° 34! 167

24. If you pay £56 8s for 96 yards of cloth, how much
do you pay a yard?

25. If one man can lift 20175. 120z.: how much can a
boy lift, if a man lift 8 times as much as the boy ?

JAns. 251b. 30z. Spwt.

BN
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26. Divide & leap_year into 102 equal paris.
27. Divide a common year into 102 equal
28. If 15 loads of hay contain 357\ 4cwt., what is the

. 'weight of each load?
29. Divide 3715u. 1pk. cf wheat equally among 270
men : what will each receive ? Ans. 1bu. 1pk. 4qt.
. FRACTIONS.

REDUCTION OF FRACTIONS.

1. Reduce -&% to its lowest terms. dns. 3,
2. Reduce 342§ to its lowest terms.
3. Reduce $31¢ to its lowest terms. Aans. 33
4. Reduce {28 to its lowest terms.
5. Reduce 323% to its lowest terms. Ans. 3.
6. Reduce &Y to its lowest terms.

. 7. Reduce }22 to its lowest terms. dns. $d
8. Reduce 45] to its equivalent improper fraction.
9. Reduce 16.4%; to an improper fraction.  Jns. 1E18,
10. Reduce 1493}¢ to an improper fraction.
11. Reduce 12419 to a whole or mixed number.

]
w

14.
15.

16.
17.

tion.

18.

19
did I

Ans. 65343 .

. In 82856 of pounds of sugar: how many pounds?
. In 22285 of hhd. of wine: how many hid.?

Ans. 61333hkd.
In 3% bushels of wheat: how many bushels?
Reduce % of  of } of I of § to a simple fraction.

Ans. 1.
In & of § of 1 of 21 dollars : how many dollars?

Reduce 1'of  of 4 of £ of § of 4? to a simple frac-
Ans. 63,

I bought & of 2 of a ship: what part did I buy ?
Sold £ of 4§ of 265 of yards of cloth: how many
sell ? Ans. 1315
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20. In y5 of 15§ of 5 of 160 hogsheads ofsngar
how many hogsheads ?

21. Reduce 2,7, 8 and 51 to a common denommator

Ans. %_é 43_3].’ 5 4’ 3

3‘2?2 What is the least common denominator of 2, g, %,

*23. What is the common denomlnator of 3, -6, and 1242

’ %'g’ Qigig'

24. Reduce £, § and § of }} to a common denominamr.

25. What is the common denominator of } of £ of 2,
2 of $ of 8%, and 2 of 9}? Ans. 23, W, 8.

26. What is the common denominator of 1 of 2 of } of
3{?‘}% of 4,1 of 5 of } of 64 of 3 of 8, and 2 of 2} of 3}
of 1:

TO REDUCE FRACTIONS
FROM A LOWER DENOMINATION TO A HIGHER.

1. Reduce § of a pound to the fraction of a cwt.
Ans. yigewt.
2. If you study Arithmetic 3} part of an hour: what
part is it of a week ?
3. Bought 2 of a pint of filberts: what part of a hogs-
head ? Ans. s
4. What part of a mile is 5% furlongs?
5. Bought }lb. of cloves: what part of a ton?
Ans.
6. If a fly steps 4 of a barley corn, what part is it o
league ?
7. If a stone covers 3 of a square inch of land, what
part of an acre does it occupy ? Ans. zz555550
8. Bought } of 3 pounds of raisins, what part of a cuwt.?
9. What part of a barrel is § of 53 of 6} of a pint?
Ans. '5'657’
10. What part of a year is 3 of } of 2% of 31 of an
hour?
11. What is 4 of 2} of 400 bushels of wheat?
, Ans. 4663 bushek.

3
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TO REDUCE FRACTIONS
TO INTEGERS OF LOWER DENOMINATIONS.

L. Reduce 7 of a cwt. of sugar to the lower denomina-
tions. : Ans. 3gr. 31b. loz. 124dr.

2. 1 bought £ of a hhd. of wine: how many gallons did
I buy?

3. Reduce 13 of a pound of laudanum to the lower
denominations. Ans. 23. 3gr.

4. What is the value of {i; of an acre?

5. A goldsmith received § of a pound of gold: whatis -
the value? Ans, 130z. 14pwt. 6Sgr.

6. What is the value of § of a chaldron of coal 2

7. What is the value of % of a yard?
JAns. 2ft. 8in. 11bar.

8. A man travelled 4 of a mile: how many furlongs ?

9. Reduce % of a day to the lower denominations.
Ans. 12hr. 55m. 23}sec

TO REDUCE FRACTIONS
FROM A HIGHER TO A LOWER DENOMINATION.
1. What is the value in grains of ;75 pounds Troy ?
' JAns. 1lgr.
2. What part of an inch is ;15 of an Ell English ?

3. What part of a quart is g3z ofatun?  Jns. 13¢¢.
4. What is the value in gills of § of 1} of 22 of a Akd.?

TO REDUCE

A DENOMINATE NUMBER TO A FRACTION OF A GIVEN
DENOMINATION.

1. What part of a ton is 13cwt. 3¢r. 2015.?  Ans. 3.

2. What part of 4cwt. 1gr. 241b. is 8cwt. 3¢r. 171b.?

3. What part of a pound Troy is 100z. 13pwt. S.ga'r.? .
ns.

4. What part of a cord is 19f%. 11964in. ? .

5. What part of a mile is 13fur. 21rd. 18ft. 10in.

« 13 %ar.? dAns. 135283,
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ADDITION OF VULGAR FRACTIONS. .

1. I bought 22¢ bushels of wheat at one time, 19,3 at
another, and 335 at.another: how much did I buy in all?
] Ans. 75%23bu.

2. What is the sum of 263, 18Z, 192, 131, and 1}%?

3. A farmer owns three farms; the first contains 471}
acres, the second 71413, and the third 1813: how many
acres in all? ’ JAns. 136837 acres.

4. Bought } of 3} of Scwt. of sugar at one time; at
another, 4 of 5% of 6cwt.; at another, } of § of 8cwt.:
how much did I buy ?

5. What is the value of 4 of a ton, and £ of a cwt?

JAns. 12¢cwt. 1qr. 81, 12807

6. How faris § of a mile and , of a furlong ?

7. A man travelled 28% miles the first day, 33,1 the
second day, and 295} miles the third day : how far did he
travel in all ? Ans. 90mi. 4fur. 16rd, 3f1. 11}in.

8. Add 5% days and 524 minutes together, and give
the whole time. )

9. How many raisins are there in fcwt. 83lb. and
85027 Ans. 2qr. 171b. loz. 3}dr.

10. Find the value of } of a year, } of a day, 4 of § of
an hour, and } of 31 of a minute.

11. Bought 3 pieces of cloth; the first contained 4 of
8 of § of  yards; the second 1 of 4 of 5; and the third }
of 3 of 4: what did they all contain?
Ans. 2yd. 2gr. 1}na.
12. Add together 2, 3, 13 and 183;.
13. Add together 1&,%2, 1 and 18. Ans. 4331,
14. Add together 383, 131 and 9.
15. Add together 6%, 133, 17% and 132%.
T Ans. 16953
16. Add together % of a week, 1 of a day, and one
hour.
17. Add together 1}cwt. 1741b. and 74oz. .
dns. 1cwt. 1gr. 61b. 240z,

Yy
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SUBTRACTION OF VULGAR FRACTIONS.

1. From £ of an ounce take 7 of pwt.
Ans. 6pwt. 15gr.
2. Take } of a day and } of £ of 2 of an hour from 3%
weeks.
3. A man engaged to work 41 days, but was absent by
mdisposition 62 days : how many days did he work ?
Ans. 347 days.
4. What remains of a hogshead of vinegar if 3 of it has
leaked out?
5. A man has travelled 4mi. 1fur. 24rd: how much
farther must he go in order to make 6 miles?
Ans. 1mi. Gfur. 16rd
6. From 1 take &%.
7. From 9 take 14. Ans. 3.
8. From § of a degree take $ of a mile.
9. Take 4 a square foot from +*; of an acre.
JAns. 1R. 18P. 5yd. 4ft.

10. Aman sold 33 of a house to one man, 3% to another,
and % to another: what part did he still own:

1
11. One man bought } of ;_fcwt. of iron, another } of

5%

=fcwt.: how much did one b‘u more than the other ?
5} y

Ans. dra
12. From } of 12, take 1§ of 4. 3%%8% e
13. From $ of 1} of 7, take § of 3. Ans. 454
14. From 75%, take § of 34.
15. From 1} of a £ take £ of a shilling.

dAns. £1 9s 3d.
18. From 1}oz. take 1pwt.
17. From 8%cwt. take 41b.
* Ans 8cwl. 3¢r. 71b. loz. 93dr.
18. From 3}15.Troy weight, take 1oz
19. What is the difference between 1} rods and 3 of an
inch? Ans. 21ft. 114in.
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MULTIPLICATION OF VULGAR FRACTIONS.

1. Multiply 4 bushels by £ of 7. “Ans. 334 bu.
2. A man bought 3 of £ of a ship: what part did he
buy ?

3. How much is } of 2} times 8 dollars ? /ns. 3}.

- 4. How far will a man travel in 17 hours if he goes
at the rate of 94 miles an hour?

5. How many miles are % of 7 miles, multiplied by {3
of 87 Ans. 403imi.

6. What will 293 tons of gravel cost at 11 dollar a ton ?

7. Iown $ of a ship, and sell § of } of my share: ,
what part is 1t of the whole ? Ans. 2.

8. What will 237 pounds of lead cost at % dollar a
pound ?

9. What will § cords of wood cost at 53 dollar a cord ?

Ans. $54%.

10. A merchant sold 3731 hogsheads of vinegar for 17§
dollars a hogshead : what did it come to?

11. Sold § of 9cwt. of sugar for } of 17 dollars a cwt.:
what did it come to? Ans. #785.

12. Sold § of § of 26}1b. of rice for % of 2} of 103}
cents a pound : what did it come to?

DIVISION OF VULGAR FRACTIONS.

1. If I pay  dollar a pound for tea, how many pounds
can I have for 4284 dollars? Ans. 48961b.

2. Bought flour at 7§ dollars a barrel, and laid out 129
dollars for the article: how many barrels did I buy ?

3. Paid 666% cents for marbles at six cents apiece: how

many did I buy? A Ans. 1113.
4. If raisins are 28} cents a pound, how much can I

have for 17 cents?

v, o How many barrels of flour can I buy for 16125’7 dol-
lars if I pay 14§ dollars a barrel ? Ans. 11755 vbar.
6. Divide 5205} dollars among # of 91 persons: what

will each have? ”

*
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7. At 27 dollars an acre, how much land can I buy for
o7 of a dollar? Ans. - dsacre.

8. How many apples can I buy for 2} of } of 2 cents,
if I pay } of 2§ of { cents apiece ? ’

9. Bought } of a lot of land for 5040 dollars, and having
sold & of what was bought, I gave £ of the remainder to a
charitable society, and divided the residue among 9 poor
persons : what was the share of each ? Ans. 37%.

10. Of an estate valued 15000 dollars, the widow has
%, the oldest son £ of remainder, and the residue was di-
vided among 9 children: what was the share of each of
the 9 children?

11. If 18 dollars will buy 6503 acres of land, how-

much will one dollar buy ? Jns, 3653%.

12. How much sugar can I buy for % of 15 cents, if I
pay ¢ of 22 cents a pound ?

DECIMAL FRACTIONS.
ADDITION OF DECIMAL FRACTIONS.

1. What is the amount of 27, 14, 49, 126, 999, ,469,
and ;2614 ? Ans. 1215,7304.
2. Add 15, 100, 67, 1, 5, 33, ,467 and 24,6 together.

3. What is the sum of 99,99, 31, ;26 60,102 ,29
100,347 ? Ans. 389,989.

4. If you sell one piece of cloth for $4,25 ; another for
:5,0']715; and another for $7,0025 : how much do you get
or all ?

5. What is the amount of $151,7, $70,602, #4,06, and
€807,2659 ? Ans. $1033,6279.

6. A man received at one time $13,25; at another

#8,4; at another $23,051 ; at another $6; and at moﬁl‘br"

#0,75 : how much did he receive in all ?
7. Add together ,7509 ,0074, 69,8408 and ,6109.
JAns. 71,21,
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8. Find the sum of twenty-five hundredths, three hun-
dred and sixty-five thousandths, six-tenths, and nine mil-
lionths.

9. What is the sum of twenty-three millions and ten,
one thousand, four hundred thousandths, twenty-seven,
and nineteen millionths, seven, and five-tenths ?

JAns. 23001044,500059.

‘ SUBTRACTION OF DECIMAL FRACTIONE.

1. From thirty-five thousands, take thinty-five thou-

sandths. Ans. 34999,965.
2. What is the difference between 4262,0246 and
23,41663’

3. From 346,523120 take 219,691245943.
JAns. 126,831874057.
4. From 64,075 take ,195326.
5. What is the difference between 107, and ,0007 ?
JAns. 106,9993.
6. What is the difference between 1,5 and ,3785?
b 7. From 96,71 take 96,709. Ans. ,001.
8. From forty-three, and seventy-five thousandths, take
eight, and twenty-three millionths.

MULTIPLICATION OF DECIMAL FRACTIONS.

1. What will 6,29 weeks board come to at 2,75 dol-
b lars a week ? Ans. $17,2975.
o 2. What will 61 pounds of sugar come to at $0,234
" dollars per pound?
' 3. If 12,836 dollars are pald for one barrel of flour, what
will ,354 barrels cost? Ans. $4,543944.
4 What is the content of a board, ,06 feet long and ,06
¢ wide?
! ﬁ Multiply 49000, by ,0049. Ans. 240,1.
Bought ,1234 oranges for 4,8 cents apiece: how
much did they cost?
7. What will 375,6 pounds of coffee cost at,125 dol-
lars per pound? JAns. $46,95.

P ————



R —

316 SUPPLEMENT.

8. If I buy 386,251 pounds of indigo at $0,029, what
will it come to?
9. Multiply 89,3421001 cents by ,0000028.
Ans. ,00025015788028.
10. Multiply 341,45 dollars by ,007.
11. What is the content of a lot which is ,004 miles
long and ,004 miles wide ?
Ans. ;000016 square miles.
12. Multiply ,007853 by ,035.
13. What is the product of 26,000375 dollars multi-
plied by ,00007 ?
dns. ;00182002625

' DIVISION OGF DECIMAL FRACTIONS.

1. Divide ,6 dollars among 94 men.
JAns. ,006884-.
2. 1 gave 28 dollars to 267 persons: how much
apiece?
3. Divide 6,35 by ,425. Ans. 14,941 4.
4. Tell the quotient of 36,2678 dollars divided by 2,25.
5. Divide a dollar into 12 parts. Jns. $,0838334-.
6. I gave 21,75 dollars for 34,317 yards of cloth:
how much a ym'd 2
7. Divide ,25 of 3,26 into ,034 of 3,04 parts.
Ans. 7,8854.
8. How many times will ,35 of 35 be contained in
4024 of 24?2 .
9. At ,75 dollars a bushel, how many bushels of rye
can be bought for 141 dollars ? Ans. 188bu.
10. Bought ,001 bushels of potatoes for ,20341 dollars
a bushel, and paid in rye at ,00044 dollars a bushel:
how much rye did it take ?

11. Bought 53,1 yards of cloth for 2 dollars: how

much was it a yard ? Ans. 0,037+.
12. Divide 125 by 1045.
13. Diyide one millionth by one billionth.
Ans. one thousand.

= W
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REDUCTION OF VULGAR FRACTIONS TO DECIMALS.

1. Reduce 1} to decimals. Ans. 0,85.
2. Reduce 3% to decimals. Ans.
3. Reduce % to decimals. Ans. 0,136.
4. Reduce g5 to decimals. Ans.
5. Reduce 374; to decimals. Ans. ~ 0,2976.
6. Reduce 1314 to decimals. JAns.
7. Reduce y}3; to decimals. - Ans. 0,01171875.
8. Reduce 347 to decimals. /Ans.
9. Reduce y5i45 to decimals. JAns.  0,0001.
10. Reduce %475 to decimals. Ans.

11. Reduce wgylgps to decimals.
Ans. 0,00000048828125.

12. Reduce $ to decimals. Ans.

13. Reduce ¢4 to decimals. JAns.  0,88235-- .

14. Reduce 4% to decimals. Ans.

15. Reduce }} to decimals. Ans.0,89473684-.

16. Reduce v}z to decimals. Ans.

17. Reduce 33%% to decimals. Ans.  0,119519+-.

18. What is the decimal value of $,of # multiplied by §
of 34 ? : Ans. 65714+

19. What is the value in decimals of 4 of 4 of § divided
by  of 32

20. A man owns f of a ship, he sells {4 of his share:
what part is that of the whole, expressed in decimals ?

Ans. 3181818 4.

21. Bought 4 of 875 bushels of wheat for ¥ of 7 dol-
lars a bushel: how much did it come to, expressed in
decimals?

22. If a man receive £ of a dollar ut one time, 7} at
another, and 8% at a third: how many in all, expressed in
decimals ? Ans. $17,05.

23. What decimal is equal to § of 18, and 4 of {} of
7.4, added together ? ¢ frof t ,

O
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24. What decimal is equal to # of 5 taken from 2 of 83 ?
Ans. 1,916664-.
25. What decimal is equal to 41, §, ;, added together 2

REDUCTION OF DENOMINATE DECIMALS.

1. Reduce 2ft. 6in. to the decimal of a yard.
Ans. 833333+
2. Bought 7oz. 19pwt. of silver : what part of a pound ?
3. Reduce 4} months to the decimal of a year.
Ans. 375.
4. Reduce 72 days to the decimal of a year of 365
days.
% ‘Reduce £25 195 5}d to the decimal of a pound.
Ans. £25,9729164.
6. Reduce 3¢r. 210b. to the decimal of a ewt.
7. Reduce 5fur. 36rd. 2yd. 2ft. 9in. to the denomina-
tion of a mile. Ans. ,739157m.+.
8. Reduce 4cwt. 23¢r. to the decimal of a ton?
9, Reduce 3cwt. 71b. 80z. te the decimal of a ton.
Ans. ,15334821 T.+.
10. Reduce 17Ar. 6m. 43sec. to the decimal of a day.

TO FIND THE VALUE OF A DECIMAL NUMBER.

1. What is the valne of ;88 of a ewt.?
Ans. 3gr. 121b. 5oz. ldr +.
2. What is the value of ,8683 of a pound Troy ? :
3. What is the value of ,142465 of a year of 366 daya?
Jns. 51,099726da.
4. What is the value of ;002084 of a pound Troy ?
6. What is the value of ,367 of a year?
. Ans. 134da. 1hr. Tm. 191sce.
6. What is the value of ,7895 of a mile?
7. What is the value of ,375 of a yard ?
: Ans. 1gr. 2na.
8. What is the value of ;08634 of a mile?
9. What is the value of ,0098 of a ton?
Ans. 211b. 150z, 3,712dr.
10. What is the value of ,2094 of a day ?
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PROMISCUOUS QUESTIONS.

1. What will 11§ tons of hay cost at $17,37 a ton ?
Ans. $201,92625.
2. What will 12gal. 3¢t. 1pt. of wine cost at $0,28 a
quart?
3. Bought a load of potash for #9,17, paying at the
rate of $16 a ton: what was the weight of the potash ?
Ans. 11cwt. 1gr. 231b.
4. What will 57yd. 2qr 3na. of cloth cost at $6,78 a

yard ?
5. What will 74, 2R. 38P. of land cost at $64,50 per
acre? Ans, $499,06875.

6. Buppose a farmer had 4 granaries of rye, the first
contained 4,67 bushels ; the second 9,87; the third 10,01 ;
and the fourth 11,0012; after using 18,0679 bushels he
sold the remainder for $1,03 per bushel, and divided the
money among nine persons: what did each receive ?

7. What is the cost of 693 yards of cloth, at $3,4775
per yard. JAns. $2409,9075.

8. What is the cost of 917 bushels of wheat at $1,125
per bushel ?

. 9. What is the cost of 328 yards of calico at $0,134.
per yard ? Ans. 43,733333+.

10. Bought 17 bags of hops, each weighing 4cwi. 3¢r.
71b. at 85,85 per cwt.: what was the whole cost?

11. A merchant sold 4 packages of cloth of the follow-
ing number of yards, viz: the 1st contained 254 and 6
thousandths yards; 2d, 12 and 6 tenthsyards; 3d, 8 and 2
hundredths yards ; 4th, 180 and 2 millionths yards: how
much did he sell in all? Ans. 454,626002yd.

12. A merchant buys 3 parcels of tobacco; the lst
contains 120 and two thousandths pounds ; the 2d, 78 and
two ten thousandths pounds; the 3d, 52 and two tenth
pounds : how much did he buy in all ?

13. What is the sum of 60 dollars and nine hundredths,
12 dollars and three tenths, 18 dollars and three thou-
sandths, and 54 dollars and three hundredths ?

JAns. $144,423.



- ) SUPPLEMEBNT.

4. A &m in trade $1008,684; B puts in $700,3830;
C puts $200,22; D puts in $198,668; and E puts in
$18002,64 : what is the whole amount put in?

Ans.

15. B has $2808, A has $3 9 dimes and 3 mills: how
much more money has B than A? Ans. 2804,097.

16. A merchant buys 75 yards of cloth at $1,50 per
yard: what is the entire cost? Ans

17. A farmer sells 26,24 cords of wood at $4,25 per
cord, and 26 bushels of wheat at $1,06 per bushel; he is
to take in payment 26 yards of cloth at $4,07 per yard,
and the remainder in cash: how much money did he re-
ceive ? Ans. $33,26.

18. If 24 men have each 678 dollars 3 dimes 8 cents
and 6 mills, what is the total amount of their money ?

Ans.

19. If one man can remove 11,82 cubic yards of earth
in a day, how much could 38 remove?  /ns. 449,16yd.

20. What is the cost of 16,6 yards of cloth at $10,94
per yard ? Ans.

21. If a man earns 1 dollar 1 dime 1 cent and 1 mill per
day, how much will he earn in' a year, if he do not work
on Sundays ? Ans. $347,743.

22. What will be the cost of seven hundred and fifty
thousandths cords of wood, at $4 per cord? J/ns.

23. A person leaves an estate of $2946,388 to be
equally divided among 12 persons: what is each one’s
share ? Ans. $245,5324.

RULE OF THREE,
AND PROMISCUOUS QUESTIONS.

1. If 16 men perform a piece of work in 24 days, how
many men would it requixe to perform the work mn 12
days? Ans. 32 men.

2. Suppose a cistern has two pipes, and that one can fill
it in 84 hours, the other in 43: in what time can both fill
it together ?
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8. Two men and a boy were engaged to do a piece of
work, one of the men could do it in 5 days, the other m
8 days, and the boy could do it in 10 days: how long
would it take the three together to do it? Ans. 2.

4. If a man perform a journey in 22} days, when the
days are 12 hours long, how many days will it take him
o perform the same journey when the.days are 15 hours
long?

5. After laying out } of my money, and 1 of the re-
mainder, I had 72 gumeas left: how much had I at first?

Ans. 120 guineas.

6. A reservoir has three pipes, the first can fill it in
12 days, the second in 11 days, and the third can empty
it in 14 days: in what time will it be filled if they are all
running together ?

7. If the freight of 40 tierces of sugar, each weighing
3%cwt., 150 miles, cost $42, what must be paid for the
freight of 10kkd. of sugar, each weighing 12¢wt. 50
miles ? Ans. $12.

8. If a family of 14 persons spend #1120 in 8 months,
how much will 9 of the same family spend in 5 months?

9. The quick step in marching is 2 paces per second,
at 28 inches each: at what rate is that per hour, and how
long will a troop be in reaching a place 20 miles distant,
allowing a halt of half an hour for refreshment?

p) g rale 3+ miles per hour;
" { time 6hr. 47m. 8%sec.

10. Two persons A and B are on the opposite. s:des of

. a wood which is 536 yards in circumference; they begin

to travel in the same direttion at the same moment; A
goes at the rate of 11 yards per minute, and B at the rate
of 34 yards in 3 minutes: the question is, how many
times the quicker one must go round the wood before he
overtakes the slower?

11. In the latitude of London, the distance round the
earth measured on the parallel of latitude, is about 15550
miles. Now as the earth turns round in 23 hours 56 min-
utes, at what rate per hour does the city of London move
from west to east? Ans. 649223 miles per hour.
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12. A father left his son a fortune, } of which he ran
through in 8 months; £ of the remainder lasted him 12
months longer, when he had barely £820 left: what sum
did his father leave him ? :

13. There are 1000 men besieged in a town with pro-
visions for 5 weeks, allowing each man 16 ounces a day.
If they are reinforced by 500 more and no relief can be
offered till the end of 8 weeks, how many ounces must be
given daily to each man? Ans. 63oz.

14. A father divided y; of his estate to one son, and
}‘15- of the remainder to another, leaving the remainder to

1s widow. The difference of the childrens’ legacies was
£614 65 8d: what was the widow’s portion ?

16. Two persons, A and B, depart at the same time,
the one from Boston and the other from Hartford, distant
about 100 miles. After 7 hours they meet on the road,
when it appears that A had rode 14 miles per hour faster
than B: at what rate per hour did each traveller ride ?

Ans. A 74%, B 631 miles per hour.

16. What will be the cost of a piece of silver weighing
731b. Hoz. 15pwt. at 5s 9d per ounce ?

17. If the penny loaf weighs 8 ounces when the bushel
of wheat cost 7s 3d, what ought it to weigh when the
wheat is 8s 4d per bushel ? Ans. 60z, 16358%dr.

18. If one acre of land costs £1 7s 8d., what will be
the cost of 1734. 2R. 14P. at the same rate ?

19. A gentleman’s estate is worth £2107 12sa year:
what may he spend per day and yet save £500 per
annum? - - JAns. £4 85 135 d.

20. Four thousand soldiery were supplied with bread
for 24 weeks, each man to receive 140z. per day; but by
some accident 210 barrels containing 2007b. each were
spoiled : what must each man receive in order that the
remainder may last the same time ?

21. Let us suppose the 4000 soldiers having one-four-
teenth of their bread spoiled, to be put on an allowance of
130z. of bread per day for 24 weeks: required the weight
of their bread, good and spoiled, and the amount spoiled ?

p) gwhole weight 58800013. ;
* { spoiled 4200015.
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22. Suppose 4000 soldiers after losing 210 barrels of
bread, each containing 20075., were to subsist on 180z.a
day for 24 weeks; had none been lost they might have
received 140z. a day: what was the whole weight, and
how much did they receive ?

23. Let us, now suppose 4000 soldiers to lose one
fourteenth of their bread, then to receive 130z. per day
for 24 weeks: what was the whole weight of their bread’
including the lost, and how much would each have re-
ceived per day had none been spoiled ?

whole weight 58800015 ;
Ans.{less . . ... 4200015.
140z. per day had none been lost.

24. A certain amount of provisions will subsist an
army of 3000 men for 30 days : if the army be increased
by 2000, how long would the same provisions subsist it ?

25. A merchant bought 42 pieces of cloth, each con-
taining 20 yards, for which he paid #$2520: he sold the
cloth at #3 per yard, did he make or lose by the bargain ?

Ans. He neither made nor lost.

26. If 18 men can build 72 rods of wall in 4 days, how
many rods will 38 build in 22 days? 1'3 lé
27. If 8 barrels of flour will supply 240 mett fo ays,

how long will 14 barrels supply 126 men? - Jns. 20da.

28. The sum of $2500 is to be divided between two
brothers, so that for every dollar received by the younger
the older was to receive $4 : how much did each receive ?

29. If } of a pole stands in the mud, 1 foot in the water,
and § in the air, or above the water, what is the length of
the pole?

30. If 50 persons consume 600 bushels of wheat in 1
year, how much will 278 persons consume in 7 years ?

PRACTICE.
1. What will be the cost of 752 yards of cloth at $13
per yard ?
2. What will be the cost of 392 yards of cotton at 1s 6d
per yard? JAns. £29 8s.
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3. What will be the cost of 28} ysrds of broadcloth at
£1 4s 6d per yard ?

4 What will be the cost of 2000 quills at 4 cent per
quill ? Ans. $10.

5. What will be the cost of 1800 lead pencils at 3 cents
apiece?

6. What will 14 Ell English 2 nails of Broadcloth cost
at £2 3s 8d per yard ? Ans. £38 9s 73d.

7. What will 31cwt 1gr. 61b. of sugar cost at 1s per

und ?

8. What will 102 acres of land come to, at £6 4s 4d
per acre? Ans. £634 2s.

9. What will be the cost of 19gal. 1gt. 2gi. of wine at
§s 4d per quart?

10. What will be the cost of 72 dozen of f,ggs at 1s 3d

per dozen ? ns. £4 10s
. 11. What will 393 pound of cheese come to, at 1s 2d
per pound?
12. What will be the cost of 28} yards of cloth, at $9}
per yard ? Ans. 270,75.
13 What will 288 pounds of rice come to, at 31d per
pound ?
14. What will be the cost of 924 yards of linen at 75
cents per yard ? Ans. $693.

15. What will 154} tons of hay come to, at $12 per
ton?

16. What will be the cost of 876 bushels of apples, at
31 cents per bushel ? Ans. 273,75.

17. What is the cost of 280 yards of tape, at 2 cents
per yard?

18 What is the cost of 40 pounds of soap, at 63 cents
per pound ? Ans. 2,70.

19. What will be the cost of 2hfd. 5gal. 3qt. 2gi. of
molasses, at 121 cents per quart?

20. What will be the cost of 555u. 3pk. bqt. of wheat,
at 10s 2d 3far per bushel ? Ans. £28 115104 1 A}d

21. What is the value of 3096 yards of tape, at 21d
per yard ? JAns. £29 0s 6d.

22. What is the cost of 7422 pounds of sugar, at 151d
per pound ?
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SIMPLE INTEREST.

1. What is the interest, at 6 per cent, on $178,50 for
50 years? Ans. 535,50

2. What is the amount of $1433,14 after bearing inter
est for 8 years, at 6 per cent?

3. What is the interest on $957,08 for 12 years, at 34
per cent? JAns. 401,97 3+.

4. What is the interest on $750,90 for 84 months, at 7
per cent?

5. What is the interest on $8099,74 for 48 months, at 5
per cent per annum ? Ans. 1619,94 8.

6. What is the interest on $179,50 for 60 months, at 6
per cent per annum ?

7. What is the interest on $37596,42 for 48 months, at

" 6 per cent per annum ? Ans. $9023,1404-.

8. What is the interest on $7953,70 for 27 months, at
6 per cent per annum ?
9. What is the interest on $0,75 for 150 years, at 6 per

" cent per annum ? Ans. 6,75.

10. What is the amount of $63,50 for 200 years, at 6
per cent per annum ? :

11. What is the interest on $1639,60 for 11 months, at
6 per cent per annum ? JAns. $90,17 2.

12. What is the interest on $64,36 for 72 months, at 6
per cent per annum ? . .

13. What is the interest on $33,50 for 7 months and 17
days, at 7 per cent per annum ? Ans. $1,47 8+.

14. What is the interest on $102,34 for 9 months and
29 days, at 4 per cent per annum ?

15. What is the interest on $172 for 99 months and 19
days, at 121 per cent per annum ? Ans. $178,50+.

16. What is the interest on $288 for 5 days, at 6 per
cent per annum? :

17. What is the interest on $1613,80 for 1 year 10
months and 10 days, at 6 per cent per annum ?

Ans. $180,2074-.

18. What is the interest on $400, for 10 years 3 months

and 6 days, at 7, per cent per annum? JAns. $287,46 6.
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COMPOUND INTEREST.

1. What will be the amount of £550 10s placed at com-
pound interest at 7 per cent for 3 years, the interest being
added annually ? Ans. £674 7s 8-l-d+

2. If the population of a country be 2500000, and it in-
. creases 25 per cent every 10 years, what wxll it amount to

in 20 years?

3. What will a note of $300 amount to in 2 years,
compound interest at 6 per cent, the interest being added
semi-annually ? - Ans. $337,65 2+.

4. What is the compound interest on $%637,25, for 5
years at 5 per cent, the interest being added annually ?

5."What will be the amount of $600 in 1} years at 6
per cent, the interest being added quarterly ?

Ans. 656,06 5.

DISCOUNT.

1. A note of $550,50 is due in 11 months, but the per-
son to whom it is payable sells it with the discount off
at7 per cent : how much shall he receive ?

Ans. 517,30 64-.

" 2. How much ought Mr. Ready to pay in cash for his

_note of £18, due 16 months hence, it being discounted at
5 per cent?

3. Mr. A gives his note to B for $240, one-half payable
in 4 months and the other half in 8 months : what is the
present value of said note, discount at 5 per cent per
annum ? Ans. 234,16'24-.

4. What is the present value of £275 payable as fol-
lows: one-half in 3 months, one-third in 6 months; and
the rest in 9 months: the discount being 6 per cent per
annum?

5. Bought goods for £250 ready money, and sold them
for £300 payable by a note at 6 months: now if the note
be discounted at 6 per cent per annum, will the purchaser
make or lose ? Ans. makes £41 5s 2%d+.

6. What is the present value of $4000 payable in 9
months, discount 4} per cent per annum? »
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7. How much corn must I carry to a miller that I may

receive a bushel of meal: he taking % for toll ?
Ans. 1bu.

8. Mr. Johnson has a note against Mr. Williams for
$715,50, dated August 17th, 1838, which becomes due
January 11th, 1839 : what ready money must be paid for
the note September 25th, 1838.

9. C owes D- $1728, to be paid October 27th, 1842;
C wishes to pay on the 24th of August, 1838, to which
D consents: how much ought D to receive, interest at 6
per cent? Ans. $1381,8474,

10. What is the present value of a note of $1600, due
4 years hence: the interest being computed at 5 per cent
per aanum ?

11. A man having a horse for sale, offered it for $225
cash in hand, or 230 at 9 months; the buyer chose the
latter : did the seller lose or make by his offer, supposing
money to be worth 7 per cent?

Ans. he lost 86,47 3+.

COMMISSION AND BROKERAGE.

1. My commission merchant sells goods to the amount

of $1000, on which I allow him & commission of 2 per

. cent, and as he pays over before the money becomes due,
I allow him 14 per cent:- how much am I to receive ?

Ans. $965,30.

2. My broker receives from me $2000 to be laid out in
stocks : what will be the value of my stocks after allow-
ing him 2} per cent commission ?

3. 1 sold $6910,80 worth of goods for a merchant at a
commission of 2} per cent: how much ought I to pay
over to my principal ? Ans. $6738,03.

4. I remitted to my agent $7380 to lay out in the pur-
chase of iron. He takes 3} per cent on the whole sum
for his commission, and then buys iron at 85 dollars per
ton: how much does he purchase?
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PERCENTAGE..

The term per cent, means a hundredth part of the thing
spoken of. The term is generally used to express the
interest on money, but may also be employed to designate
hundredth parts of other things. Thus, when we say
tventy per cent of a bushel of wheat, we mean twenty
hundredths, or one-fifth of it.

EXAMPLES.

1. A has $426 deposited in the bank, and wishes to

dragv out 5 per cent of it: how much must he draw for ?
Ans. $21,30.

2. A merchant has 600 barrels of flour; he shipped
64 per cent of it and sold the remainder: how much did
he sell ?

3. A merchant bought 400 hogsheads of molasses. On
getting it into his store, he found it short, 3} per cent:
how many hogsheads were wanting? JAns. 14.

4. Two men had each $240. One of them spends 14
per cent, and the other 18} per cent: how many dollars
more did one spend than the other ?

5. What is the difference between 5} per cent of $400
and 6} per cent of $350? Ans. $0,75.

6. A trader laid out $160 as follows: He pays 24 per
cent of his money for broadcloths; 30 per cent of what is
left for linens; 12 per cent of what is left for calicoes;
and then, 5 per cent of the residue for cotipns : how much
did he pay for cottons ? :

7. A man purchases 250 boxes of oranges and found
that he had lost in bad ones 18 per cent: To how many
full boxes were his good oranges equal ? Ans. 205.

8. If I buy 895 gallons of molasses and lose 17 per
cent by leakage, how much have I left?

To find the rate per cent.

1. If 1 buy 6 hogsheads of molasses for $200 and sell -
them for $220, what do I gain per cent on the money
« expendéd?
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It is plain that $20 is the amount made. What per
cent is this of $200: that is, how many hundredths of
$200? If we add two ciphers and divide, the quotient
will express the hundredths: Thus,

2000
200
that is, 20 is ten per cent of 200.

Hence, to determine the per cent which one number is
of another, we have the following -

RULE.

L. Bring the number to hundreds by annexing two ciphers
or removing the decimal point two places to the right.

Il. Divide the number so formed by the sum on which
the percentage is estimated : the quotient will express the
per cent. -

=10;

2. A man has $550 and purchases goods to the amount
of $82,75: what per cent of his money does he expend?

3. A merchant goes to New-York with $1500; he first
lays out 20 per cent, after which he expends $660 : what
per cent was his last purchase of the money that remained
after his first? Ans. 55 per cent.

4. Out of a cask containing 300 gallons, 60 gallons is
drawn: what per cent is this?

5. If T pay $698,33 for 3 hogsheads of molasses and
sell it for %837,996, how much do I gain per cent on the
money laid out? Jns. $20 per cent.

6. If I pay $698,33 for 3 hogsheads of sugar and sell
them for #837,996, how much do I make per cent on the
amount received ?

7. A man gave his note for $240, and soon afler madea
payment of 5?60: what per cent of the debt did he pay?

JAns. 66% per cent.

The per cent of loss or gain being given, and the amount
received, to find the principal or cost.
1. T sell a parcel of goods for $170, by which I lose

15 per cent: what did they cost?
It is evident that the cost,sless 15 per cent, that {3, less
1



15 hundreths of the cost, is equal to $170. Hence, 85 .

hundredths of the cost is equal to $170; and conse-
quently, the cost is equal to

$170x100=-85=%200 cost.
Hence, to find the cost when there is a loss,

Multiply the amount received by 100 and divide the pro-
duct by the difference between 100 and the per cent.

2. Sold a parcel of goods for 195,50, on which I
made 15 per«cent: what did they cost me?

It is evident that the cost added to 15 hundredths of
the cost, will be equal to what the goods brought, viz,
$#195,50. If we call the cost 1, then 139 of the cost,
plus /4% of the cost is equal to what they bring: That is

133 of cost=§195,50;
or, cost equals $195,50 X100+115=§$170.
Hence, to find the cost when there is-a gain,

Multiply the amount by 100 and divide the product by
100 plus the per cent.

3. Sold cloth at $1,25 per yard and lost 15 per cent:
For what should I have sold it to gain 12 per cent?
Ans. 81,64701 per yard.
4. Sold cloth at $1,26 per yard and lost 15 per ceat:
what per cent should I have gained had I sold it at
$1,64704$ per yard? A
5. Sold cloth at $1,6470}$ per yard and gained 12 per
cent: for what ought I to have sold it to lose 15 per

cent? Ans. $1,25 per yard.
INSURANCE.

1. What is the premium of insurance on $9870, at 14

per cent? JAns. $1381,80.

2. A merchant wishes to insure on a vessel and cargo
at sea, valued at $28800: what will be the premium at
- 13 per cent? .

n . emas s
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3. What is the premium on $750 at 12 per eent?

Ans. $13,121.

4. What is the premium of #8750 at 3} per eent?

5. A merchant owns three-fourths of a ship valued at
$24000, and insures his interest at 2} per cent: what does
he pay for his policy ? Ans. $450.

6. A merchant learns that his vessel and cargo valued
at $36000, have been injured to the amount of $12000; he
effects an insurance on the remainder at 5} per cent: what
premium does he pay ?

7. What is the insurance on my house valued at 5000

~ at 1 per cent? Ans. $12,50.

BANKING.

When a bank discounts a note, it is customary to sub-
tract from the face of the note the interest for the time
which must elapse before the note becomes due; and the
difference between this sum and the face of the note, is
what the bank credits as the value of ‘the note. A person
is not obliged to pay a note until three days after it falls
due. These are called days of grace. The bank, that it
may lose no interest, always charges interest for the days
of grace. Thus, if a note is made payable in thirty days,
a bank which discounts it will charge interest for thirty-
three days.

- 1. What is the bank diseount of a note of #1000 payable
in 60 days, at 6 per cent interest ? Ans. $10,49 9+4.

2. A merchant sold a cargo of cotton for $7860 for
which he receives a note at 6 months: how much money
will he receive at a bank for this note, discounting it at 6
per cent interest ?

3. What is the bank discounton a note of $100 payable
in 60 days, discounted at 6 per cent per annum ?

Ans. $1,04 94

4. A has a note against B for $1728, payable in three
months; he gets it discounted at 6 per cent interest: how .

much does he receive ?
| J
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LOSS AND GAIN.

1. If I buy coffee at 16 cents and sell it at 20 cents:
how much do I make per cent on the money paid ?

: Ans. 25 per cent.

2. If I buy tea at 4s per pound and sell it at 4s 9d per
pound : how much should I gain on a purchase of £100°?

3. A merchant bought 650 pounds of cheese at 10 cents
per pound, and sold it at 12 cents per pound: how much
did he gain on the whole, and how much per cent on the
money laid out?

whole gain $13,00;
* ¢ gain 20 per cend..

4. Bought cloth at $1,25 per yard, which proving bad,
I wish to sell it at a loss of 18 per cent: how much must
I ask per yard?

5. Bought 50 gallons of molasses at 75 cents a gallon,
10 gallons of which leaked out. At what price per gallon
must the remainder be sold that I may clear 10 per cent on
the cost? JAns. $1,0311.

6. Bought a cow for $30 cash, and sold her for $35 at
a credit of 8 months : reckoning the interest at 6 per. cent
how much did I gain ? .

7. Bought 67 yards of cloth for $112, but 19 yards
being spoiled, I am willing to lose 5 per cent: how much
must I sell it for per yard ? Ans. $2,216%.

8. Bought 67 yards of cloth for $112, but 2 number of
yards being spoiled, I sell the remainder at $2,216% per
yard, and lose 5 per cent: how many yards were spoiled ?

FELLOWSHIP.

1. A bankrupt is indebted $2729, viz: to A $500,37;
to B $228; to C $1291,23; and to D $709,40; but his
estate is only worth $2046,75. How much can he pay
on the dollar, and how much will each creditor receive ?

Ans i 76 cents on the dollar; A gets $375,273;
" 1B $171; C 968,421; and D §532,05.
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2. A, B, and C serd a ship to sea, which together with
her cargo was worth $15000. A and B owned each one-
fifth, and C therest. They gained $1250 : how much did
each pay towards the ship and cargo, and what did each
receive of the profits ?

3. A man bequeathed his estate to his four sons in the )

following manner, viz: to his first $5000; to his second
$4500; to his third $4500; and to his fourth $4000.
But on settling his estate it was found that after paying
debts, charges, &c. only $12000 remained to be divided:
how much must each receive ? :
Ans JSirst son $3333,831 ; second $3000;

‘s third $3000; fourth $2666,663.

4. A widow and her two sons have a legacy of #1500,
of which the widow is to have one-half and the son’s each
one-fourth. Now suppose the eldest son to relinquish
his share,and the whole to be divided in the above pro-
portions between the mother and younger son, what will
each receive ?

5. ‘Suppose premiums to the value of $12 are to be dis-
tributed in a school in the following manner. The pre-
miums are divided into three grades. The value of a
premium of the first grade is twice the value of one of the
second; and the value of one of the second grade twice
that of the third. Now there are 6 to receive premiums

. of the first grade, 12 of the second, and 6 of the third:

what will be the value of a single premium of each grade ?

1st grade $0,888.
Ans.d2d  © $0,448.
3d  «  $0,223.

6. Four traders form a company: A puts in $400 for 5
months; B $600 for 7 months; C #960 for 8 months;
D #1200 for 9 months. -In the coursé of trade they lost
$750: how much falls to the share of each ?

7. A and B lay out certain sums in merchandise
amounting to $320, of which A pays $180 and B $140;
they gain by the purchase $84: what is each one’s share ?

Ans. A’s $36; B’s $28.
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TAXING.

A tax is a sum required to be paid to the government

for its support. It is generally collected from each indi-
. vidual in proportion to his property.

In some states, however, every white male citizen over
the age of twenty-one years is required to pay a certain
tax. This tax is called a poll tax; and each person so
taxed is called a poll.

In assessing taxes, the first thing to be done is to
make a complete inventory of all the property in the town
on which the tax is to be laid. If there is a poll tax,
make a full list of the polls, and multiply the number by the
tax on each poll, and subtract- the product from the whole
tax to be raised by the town; the remainder wilt be the
amount to be raised on the property. Having done this
divide the whole tax to be raised by the amount of taxable
property and the quotient will be the tax on $1. Then,
multiply this quotient by the inVentory of each individual,
and the product will be the tax on his property.

A certain town is to be taxed $4280, the property on
which the tax is to be levied is valued at $1000000. Now
there are 200 polls, each taxed $1,40. The property of
A is valued at $2800, and he pays 4 polls,

B’s at $2400 pays 4 polls, F’s at #7242 pays 4 polls,
C’s at $2530 pays 2 « F’s at 1651 pays 6
D’s at #2250 pays 6 & Gs at $1600,80 pays 4.
What will be the tax on one dollar, and what will be A’s
tax. Also the tax on each?

$1,40 X200=§280 amount of poll tax.
$4280—$280==$4000 amount to be levied on property.

$4000-:-$1000000==4 mills on $1.

Then, to find the tax of each, as A’s for example.

A’s inventory . : #2800.
1004
' 11,20

4 polls at $1,40 each 5,60
A’s whole tax #1680

In the same manner the tax of each person in the town-
ship may be found.
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The assessors after finding the per cent., or the amount
to be raised on each dollar, ofien form a table showing the
amount which certain sums would produce. Thus, after
having found, as in the last example, that 4 mills is to be
raised on each dollar, we can, by multiplying by the seve-
Tal numbers 1, 2, 3, 4, obtain the following table.

] & $ -3 # ]
1 gives 0,004 | 20 gwes 0,080 | 300 gwes 1,200
2 « 9,008 30 0,120 | 400 ,600
3 « 0,012] 40 « 0,160 [ 500 ¢« 2,000
4 «,0,016 | 50 « 0,200 600 « 2,400
5 % 0,020 60 « 0240 } 700 « 2,800
6 ¢« 0,024 | 70 ¢« 0,280 | 800 « 3,200
7 % 0,028)] 80 « 0,320 900 « 3,600
| 8 « 0032] 90 « 0,360 [ 1000 « 4,000
9 « 0,036 | 100 <« 0,400 | 2600 ¢« 8,000
10 « 0,040 | 200 « 0,800 | 3000 ¢ 12,000

1. Find the amount of B’s tax from this table.

B’s tax on $2000 . . is . $8,000
Bstaxon 400. . is . $®1,600
B’s tax on 4 polls, at $1,40 . $5,600

Bstotaltax . . is . $15,200

2. Find the amount of C’s tax from the tables.

Cstaxon $2000 . . is . $8,000
Cstaxon 500. . is . $2,000
C’s tax on 80 . .-is . %0,120
Cstaxon2polls . . is . $2,800

C’s total tax . is . $12,920 .

In a similar manner we might ﬁnd the taxes to be paid
by D, E, &c.
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EQUATION OF PAYMENTS.

In finding the equated time of payments, for several
sums due at different times, any day may be assumed as the
one from which we reckon. Thus, if I owe Mr. Wilson
$100 to be paid on the 15th of July, $200 on the 15th of
August, and $300 on the ninth of September, and we re-
quire the mean time of a single payment, it would be most
convenient to estimate from the first of July.

From 1st of July to 1st payment 15 days
&«  « to2nd payment 45 days'
“« o« % to 3rd payment 70 days

100 x15= 1500
200 x45= 9000
300 X70=21000

600 6/00)315[00
521

sThen, by rule given in page 227
we have

Hence, the amount will fall due in 524 days from the
1st of July : that is, on the 22nd day of August.

But we may, if we please, demand at what time the pay-
~ ment would be due from the first of June.

From June 1st to 1st payment 45 days
« « « «2ndpayment 75 days
« &« & «3rd payment 100 days

Thus 100X 45= 4500
200X 75=15000
300x100=30000

600 6[00)495[00

/ R 2

- Hence the payment becomes due in 82 days from June
1st, or on the 22nd of August—the same as before.
Any day may, therefore be taken as the one from which
the mean time is estimated,
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Ex. 1. Mr. Jones purchased of Mr. Wilson, on a credit
of six months, goods to the following amounts,

15th of January, a bill of #1250.
10th of February, a bill of 1000.
- 6th of March, abill of 800.
8th of June, a bill of 750.

He wishes, on the 1st of July, to give his note for the
amount; at what time must it be made payable.
Ans. Sept. 1.

Ex. 2. Mr. Jongs bought $2000 worth of goods: he
was to pay $800 in five months, $600 in six months, and
the remainder in eight months; what will be the time of
credit, if he pays the whole amount at a single payment ?

Ans. 6 mo. 6 days.

Ex. 3. A owes B $200, of which $40 is to be paid in

8 months, $60 in 5 months, and the remainder in 10
months; what is the mean time of payment ?

Ans. 7 mos. 3 days,

Ex. 4. Bought several lots of goods, as follows:
A bill of $650, June 6th, ‘
Do. of 890, July 8th,
Do. of 7940, August 1st.

Now if the credit is 6 months, at what time will the
whole become due? Ans. Jan. 24th.
Ex. 6. Bought goods to the amount of $1280, to be paid
for as follows, viz.: one-fourth in cash, one-fourth in 6
months, one-fourth in 7 months, and the remainder in one
year; what is the average time of payment ?
Jm. 8 mo. 10 days.

" Ex, 6. Mr. Johnson sold, on a credit of 4 months, the
following bills of goods,

April 1st, a bill of $1450.
May 7th, a bill of 1250.
June 5th, a bill of  850.
At what time will the whole become due ?
Jns. August 28th.
15+
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CUSTOM HOUSE BUSINESS.

Persons who bring goods, or merchandise, into the
United States, from foreign countries, are required to pay,
at the ports where they are landed, a certain amount on
their value, called a Duty. This duty is imposed by the
General Government, and must be the same, on the same
articles of merchandise, in every part of the United States.

Besides the duties on merchandise, vessels employed
in commerce are required, by law, to pay .certain sums for
the privilege of entering the ports. These sums are large
or small in proportion to the size or tonnage of vessels.
The moneys arising from duties and tonnage, are called
revenues,

In order to secure the faithful collection of the revenues,

the government has established an office in each seaport,
called a Custom House, and the officers attached to it, are
called Custom House Officers.
+ For the purpose of ascertaining, with certainty, the
amount of duties to be paid, it is provided, by law, that the
cargoes of vessels employed in foreign commerce, shall be
weighed,. or gauged, by the Custom house officers. In
the Custom house weight, or gauge, of merchandise, cer-
tain allowances are made on account of the box, cask, bag,
&c., which contains the goods; and also on account of
leakage and breakage.

Draft is an allowance from the weight of each box in
favor of the buyer, for waste, &c. It is always deducted
before the tare,

Tare is an allowance made to the buyer for the weight
of the hogshead, barrel, box or bag, contsining the com-
modity sold. .

Gross Weight is the whole weight of the goods, together
. with that of the hogshead, barrel, box, bag, &c., which
contains them.

Net Weight is what remains after all the deductions
are made.
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The following is the allowance for draft
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On a smgle box, weighing 1 cwt., or 112 lbs,, 11b.
« above 1 cwt., and under 2 cwt., 2 lb.

“ “ “ “ % 2cwt,and “  3cwt, 3 1b.
“ “ “ “ “ 3cwt,and “ 10 cwt., 4 1b.
“ “ “ “ « 10cwt,and ¢ 18cwt., 7 Ib.
“ “ “ “ “ 18 cwt.,and upward, 9 Ib.

It should be borne in mind, that the tare is reckoned
after the draft has been allowed. In computing the tare,

any remainder which is less than half a pound,

is omitted ;

but when it is over half a'pound it is reckoned as a pound.

The following table shows the rates of tare.

Sugar in casks, (except loaf,) . 12 per cent.
Sugar in boxes, . . . . . . 15 percent.
Sugar in bags or mats, . . . . 5 per cent
Sugar-candy in boxes, . . . 10 per cent.
Cheese in hampers or baskets, . 10 per cent.

Beer, ale, and porter in bottles,

Cheese in boxes, . . . . . 20 per cent.
Candles in boxes, . . . . 8 per cent.
s Chocolate in boxes, . . « . 10 per cent.
Cotton in bales, . . . . . . 2 percent.
Cotton in ceroons, . . . . . 6 per cent.
Glauber salts in caeks, . . . . 8 percent
Nailsincasks, . . . . . . . 3 percent
Pepper in casks, . . . . . . 12 per cent.
Pepperin bales, . . . . . . 5 percent
Pepperinbags, . . . . . . 2 percent
Soapin boxes, . . . . . . . 10 per cent
Shot in casks, . . . . . . . 3 percent
Twinein casksy . . . . . . 12 percent
Twine in bales, . . « .« 38 percent
quuor in casks, (for leaknge,) . 2 per cent.

(for leakage,) . . . .10 per cent.

All other liquors in bottles, . . b percent

Or the importer may have them counted, and pay duty

on the actual amount.

’



